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CTPYKTYPA KOPHEBLIX CHCTEM 
II IIOA3EMHAfl OHTOMACCA B 3KBAT0PHAJIbHbIX JIECAX 1 

JAN JENIK. ROOT STRUCTURE AND UNDERGROUND PHYTOMASS 
IN EQUATORIAL FORESTS 

B OToii cTaTte AeJiaeTCH nontiTKa noABecTii HTor HMeioiRHxcH 3HaHiin o $opMax KopHen 
h o noA3eMiioH $HTOMacce b jiecax aKBaTopnajibiion 3 ohbi. Pa3HOo6pa3ne throb pacTHTejib- 
IIOCTH H nOHB, BCTpe^aiOIRHXCH B 3TOM paflOHe, 3aTpyAHHK)T ASTb HC^epnblBaiOIRHe CBeAeHHH. 
HaMH paccMOTpeiiti tojibko 3onajibHbie (JopMaiiHH AO>KAeBoro Jieca Ha $eppajiHTHHx non- 
Bax, t. e. «TponnHecKHn ao>ka6boh Hii3MeHHtin jiec», ii HHTpa30najibHtie ajuuoBnajibHue 
jieca na JiaTepHTinax hjiii rjieeBbix nonBax c 6jih3Kiimh rpyiiTOBUMH boasmii, t. e. «Tponn- 
necKMH AO>KAeBoii ajunoBHajibHbiii jiec», no 3juieH6epry n Miojuiep-floMSya (Ellenberg 
a. Mueller-Dombois, 1967). 

3a nocjieAHne 50 jieT jiecoBeAH h skojioth, paSoTaionpie b TponnKax, 

BblHCHHJIH Ba>KHyK) pOJIb KOpHeH H APY™X HOA 3 eMHHX OpraHOB B >KH 3 HH ROTK- 
AeBblX JieCOB. HHTeHCHBHOCTb pOCTa paCTeHHH, RHTaHHe, KOHKypeHIi;HH, BH- 
>KHBaHne Ha 3 a 6 ojioneHHHx noHBax, cymecTBOBamie sihhJhtob h t. a* nacTO 
paccMaTpHBajiHCb c ynexoM CTpoeHHH h (JjyHKijHH nopHeBbix chctcm. Bo 3 Aym- 
Hbie kophh BHyTpn Jieca nacTo paccMaxpHBajmcb nan chmboji SyHHon TponH- 
qecKOH pacTHTejibHocTH. Co BpeMeHeM cjiynairabie Ha 6 jiK>AGHHH 6 hjih 3 aMe- 
HeHbi cneii;HajibHbiMH pacKonnaMH h 3 KcnepnMeHTaMH. 

Kan Bee APyrne cbgaghhh, Tan h SKOjiorHnecKne o 6 o 6 m;eHHH OTHocnTejibHO 
CTpoeHHH KOpHeil H COOTBeTCTByiOIAHe BblBOAH B A^HHOH CTaTbe OCHOBaHH 
Ha JIHHHOM OHblTe aBTOpa. XOTH aBTOp CTpeMHJICH H 36 e>KaTb OAHOCTOpOHHOCTH, 
Bee >ne HH>KeH 3 jio>KeHHbie cxeMbi b nanon-To Mepe oxpajKaioT jinnHue HHTe- 
pecbi h b 3 tjihai>i aBTopa Ha pacTHTejibHocTb sKBaTopnajibHOH A$phkh. 

CjioamaH CTpyKTypa Tponmecraix jiecoB 

He roBopn y>Ke o SecnopHAOHHocxn BxopnHHbix TponHnecKHx JiecoB, co- 
3 AaHHbix hoa BJiHHHneM HejiOBena, nepBHHHbie AO>KAeBbie Jieca xo>Ke oSjiaAaiOT 
cjio>khoh cxpyKTypoH, KOTopan A^Jiaex aobojibho cneijn^HHecKHM H 3 yqeHne 
KOpHeil. CjIO>KHOCTb AO^ABBblX JieCOB MO>KeT 6 bITb aHajIH 3 HpOBaHa Ha (J)OHe 
pa 3 JIHHHbIX KpHXepneB. HaCTO HCnOJIb 3 yiOXCH B 3 TOH CBH 3 H 2 KH 3 IieHHbie (JopMbI, 

CHHy3HH h BHAOBbie nonyjiHijHH (Richards, 1952). AHajiH3 Ao>KAeBoro Jieca 
3acjiy>KHBaeT BHHMaHH h c xanon xohkh 3peHHn: Bee cocyAHCTbie pacTeHHH, 
o6pa3yioiii;He 3xy (JopMaijHio, oSjiaAaiox $H3nojiornqecKn aKTHBHbiMH opra- 
HaMH A®yx xhhob. Hx kophh, cHaGHsaiomHe pacTeHne boaoh h MHHepajibHbiM 
miTaHneM, npeACTaBjiniOT coSoii npoTHBonojiojKemie jihctbhm, oSecneraBaio- 
ih;hm $0T0CHHie3. CooTBexcxBeHHo A®e xapanxepHbie c$epbi MoryT 6biTb pa3- 
jiHneHbi BHyTpH npocTpaHCTBa, oxBaneHHoro jiecHoii 3KocHCTeMon: pn3o- 
c$epa h (|)HJiJioc$epa. 

1 ,H|oKJiaA na Me/KAynapoAHOM CHMno 3 iiyMe «IIpoAyKTHBHocTb jiecHbix anocHCTeM 
Mnpa», Epioccejib, 1969; nenaTaeTCH c pa 3 pemeHHH aBTopa. IlepeBOA c aHrjmncKoro hoa 
peAaKAHeii JI. E. PoAiuia. 

± 1 Q «EoTaHHHecKHii ?KypHan», 1973. 
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B yMepeHHux Jiecax pa3Me;neBaHHe BumeynoMHHyTux c$ep cpaBHHiejibHo 
npocTo. Ohh HMeioT TeH/jeHnjnio opraHH30BaTb pH3oc$epy h $HJiJioc$epy 
b AByx nojinpHHX HanpaBjieHnnx. IIoHBa n B03,a;ymHaH cpe,o;a, cooTBeTCTBeHHo r 
o6pa3yioT ABa npoTHBonojionmbix MecToo6HTamiH. KopHH pacnpocTpaHHiOTCH 
HCKJiioHHTejibHO b nonBe. TaKHM o6pa30M, noHBa cooTBeTCTByeT pn3oc$epe. 
rpaHHu;a Me>K,a;y o6enMH c^epaMH coBna,o;aeT c noBepxHOCTbio hohbh (pnc. 1). 

B TponnqecKnx Jiecax Ha6jno,a;aeTCH H3BecTHoe HapymeHne b npaBHJibHOCTH 
pacnpe,o;ejieHHH KopHen n jiHCTbeB /jepeBbeB. B pocTe KopHen h no6eroB reo- 
TponH3M He nrpaeT pemaiomen pojin. 0H3HHecKne CBoiiCTBa hohbbi h B03#y- 
hihoh cpe^bi pa3rpaHHHeHbi MeHee OTneTjmBo. OparMeHTH pn3oc(J)epH nona- 
flaioTCH noBcioAy b Ha,n;3eMHOH nacTH anocHCTeMbi. Bn,a;on3MeHeHHbie kophh 
MO ryT paCTH H BbinOJIHHTb CBOH $H3HOJIOrHHeCKHe $yHKD;HH Ha HOBepXHOCTH 
hohbli, Ha ,n;peBecHHx CTBOJiax, b ryMyce, 3a,a;ep>KaHHOM b npoHe ,n;epeBbeB 



Phc. 1. CxeMaTH^ecnaH #narpaMMa npocTpaHCTBeHHoro pacnpeflejiemiH (jmjuio- 
c^epu h pn30C(j)epu BHyTpn aKOcncTeMM yMepeHHtix jiecoB (csieea) n TponiraecKiix 

AomAGBtix jiecoB ( cnpaea) 

1 — (J)HJiJioc(J)epa; 2 — pn30C(J)epa 


h b oTKphiTOM B03 < n;ymH0M npocTpaHCTBe. Ha,o;3eMHbie kophh, noftBepraionpiecH 
B03,o;eHCTBHK) CBeTa, flange npnHHMaioT ynacTiie b $0T0CHHTe3e. Kopone, 
b ^ojKAeBbix jiecax pH3oc($epa h $HJiJioc$epa HMeioT TeH,n;eHii;nK) k nepenjieTe- 
hhh) (pnc. 1). 

IIocTOHHHaH BbicoKan BJia>KHOCTb BHyTpn ^ojKfleBoro Jieca (BjianmaH no %- 
CTHJina, Cbipan nopa flepeBa, cwpoii ryMyc b npoHax, BJia>KHbiH B03,a;yx) 
h aKTiiBHocTb MypaBbeB, TpaHcnoprapyiomHx MimepajibHyio nonBy b kpohbi 
^epeBbeB, hbjihiotch rjiaBHbiMH OKOJiorHnecKHMH (JaKTopaMH, cnoco6cTByio- 
ih;hmh BbiineynoMHHyTOMy nepenjieTeHHio pn3oc$epbi h $HjiJioc$epbi. OflHano 
Hejib3H He yHHTbiBaTb 3Bojiioii;HOHHoro acneKTa. 06njme bhaob bhh^htob, 
jmaH-AyiHHTejieH h BbionpixcH pacTeHHH, Tan >ne nan h pa3Hoo6pa3ne moah- 
(JniKaijHH KopHeH b ^ojK^eBOM Jiecy, tobopht o ,o;peBHeM B03pacTe bthx thhob 
$opMaii;HH. 

H3 BHinecKa3aHHoro mo>kho c^eJiaTb ,o;Ba Banmbix saKJnoneHHH. 

Bo-nepBbix, npn onpe,o;ejieHHH Beca Ha,a;3eMHOH $HTOMaccH b TponnnecKOM 
jiecy HeoSxoAHMO npnHHMaTb bo BHHMamie Hajmrae MHHepajibHon hohbh, 
co,o;ep>Kain;eHCH b ryMyce kpohbi, h Bee ramomen nopbi, 3axBaneHHOH kophhmh. 
Pa3,o;ejieHHe opramraecKoro h HeopramraecKoro BenjecTBa, a Taione jkhboto 
h He>KHBoro opraHHnecKoro BenjecTBa hbjihctch npoSjieMon npn oijeHKe Haji;- 
3eMHOH $HTOMaCCbI. 

Bo-BTopbix, Tan nan 3HanHTejibHaH nacTb KopHen BCTpenaeTCH Ha^ 3eM- 
jien, KopHeBan $HTOMacca He Mo>neT Sbitb MexaHnnecKH conocTaBjieHa c noA- 
3eMHOH (J)HTOMaCCOH. 
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Pa3Hoo6pa3iie <j)opM KopHefi 


B 3KBaTOpnaJII>HHX Jiecax KOpHH pa3BHBaiOTCH H B MHHepajIbHOH HOHBe, 
h b jihctoboh noACTHJiKe, Ha ryMyce KpoHBi, b pa3pymeHHOH nope, Ha no- 
BepxHOCTH KopH, Ha noBepxHocTH CKaji, Ha KOBpax Mxa h Aa>ne b cbo6oahoh 
onpy>KaH)n];eH aTMOC^epe. OopMa KopHen ^epeBteB h TpaB npncnocoSjieHa 
K 3THM pa3HOo6pa3HHM MeCTOoSnTaHHHM. AHaTOMHH H MOp$OJIOrHH KOpHeH 

qacTO HBjiHJincb npe^MeTOM AocKOHajibHbix HCCJie,o;oBaHHH (Ogura, 1940; 
Troll, 1941—1942; Jeni'k, 1967; Gill, 1969, h aP-)- Xopomo H3yqeHbi bo3- 
AymHbie kophh c HenpaBHJibHbiMH ouepTaHHHMH, KOTopue uacro npnBjieKajiH 
BHHMaHne 3KOJioroB, H3yHaBnmx npe>KAe Jieca yMepeHHoro KJiHMaTa. C APy~ 
toh ctopohh, oSbiHHLie noA3eMHHe kophh uacTO 6hjih MeHee H3yqeHbi. 

9hh$hth h jinaHLi pa3BHBaiOT ASDKe necKOJibKo bhaob nopHen BHyrpn 
OAHoro h Toro H<e BHAa. IU,eTKOBHAHbie kophh MHornx opxnAHbix, HanpnMep 
Ansellia africana , pacTyT b oTpnijaTejibHo reoTponnnecKOM HanpaBjieHHH 
n HananjinBaiOT opraHHuecKnn AeTpnT h MHHepajibHyio nouBy, AOCTaBJieHHyio 
MypaBbHMHf h Bjiary. 9 to xopomnii npnMep «aKTHBHOH» pojrn nopHen b co- 
3AaHHH hobbix $opM pH3oc$epbi bhcoko b nojiore AepeBbeB. JJpyrne opxnAen, 
Tanne nan Microcoelia caespitosa (A<j>pHKa) hjih Taeniophyllum zollingeri 
(KDro-BocTOHHan A3 hh), oSjiaAaioT 3ejieHbiMH kophhmh, KOTopue npn $oto- 
CHHTe3e BblHOJIHHIOT (JyHKIJHK) HoSera. B TpOHHHeCKOH AMepHKe BHCHH^ne 
kophh MHornx bhaob Araceae hbjihiotch oShhhhm HBjiemieM ajih rjiySnHHbix 
qacTen jieca. MHorouncjieHHbie jinaHu H3 3Toro ceMencTBa b y3jiax Kymemm 
pa3BHBaiOT o6BHBaH)H];HeCH KOPHH BHyTpn oSjIHCTBeHHOH 30HbI. 

B (JeppajIHTHHX HOHBaX HaA3eMHHe TpaBHHHCTLie paCTeHHH pa3BHBaiOT 
oneHb MajieHbKne KopHeBbie chctomh, KOTopue pacnpocTpaHHiOTCH b noBepx- 
hocthom cjioe. OAHano b Sojiothcthx ajuiioBHajibHux jiecax pa3HOTpaBbe 
H3 ceM. Marantaceae h Zingiberaceae , pa3BHBaeT oSmnpHbie KopHeBbie cn- 
CTeMbi h KopHeBnm;a, KOTopbie nrpaiOT 3HaunTejibHyio pojib b o6m;eH <£hto- 
MaCCe 3KOCHCTeMbI. 

JlnaHH h MHorne KycTapHHKH h AepeBbH TponnuecKoro AO>KAeBoro Jieca 
o6hhho o6pa3yiOT npHAaTOHHbie kophh Ha cbohx CTBojiax h bctbhx. KpynHbie 
AepeBHHHCTbie jinaHH, nan HanpnMep bhah Salacia h Agelaea b A^pnKe, 
pa3BHBaiOT npHAaTOHHbie kophh Ha Bcex njieTnx, KacaiomnxcH 3eMJin. He- 
npaBHJibHHe yTOJimeHHH othx nopHeii H3yuajia OSaTOH (Obaton, 1960). 
IIpnAaTOHHbie kophh y Scaphopetalum amoenum h Anthonotha macrophylla 
(Jeni'k, 1969) hohbjihiotch Ha apKoo6pa3HHx noSerax, co3AaBan ocoShh thh 
K pnBOJiecbH. MajieHbKne AepeBbH b noAJiecKe Moryr o6pa30BHBaTb npnAaTon- 
Hbie kophh Aa>ne BHyTpn jihctoboh 3ohh cbohx KOHeuHbix BeTBen; TannM 
o6pa30M, JIHCTOBOH OHaA H TyMyC KpOHbl, aKKyMyJIHpOBaHHblH b nyunax jih- 
CTbeB, cjiyn^aT b nanecTBe hctohhhkob boah h HHTaHHH. 

BoJIbHIHHCTBO HOA3eMHbIX KOpHeH APBBeCHHX JIHaH, KpHBOJieCbH H Kap- 
JIHKOBHX ABPBBbeB paCHOJiaraiOTCH B HOBepXHOCTHOM CJIOe (JeppaJIHTHHX 
HOHB. 


KopHH A^peBbeB 

«AHOMaJibHHe» (JjopMbi KopHen AepeBbeB, nan mbi yme oTMeuajin, Jiynine 
H3yneHH, ue m oSbiuHbie kophh, pacnpocTpamnomHecH b nouBe. Orypa (Ogura, 
1940) ccHJiaeTCH Ha npHMepw TOMy b lOro-BocTOUHon A3hh. Ehhk h AP- 
(Jeni'k h AP*» 1967, 1969, cm. «JInTepaTypa») onncajin HeoSbiUHbie kophh 
AepeBbeB b TponnuecKon A$pnKe. ^jkhjiji (Gill, 1969) hphboaht chhcok 
KopHeBHx aHOMajiHH H3 ITopto-Phko. PnuapAC (Richards, 1952) a&ji ncuep- 

HHBaiOIAHe OHHCaHHH XOAyJIBHHX H AOCKOBHAHHX KOpHeH. * 

HeT COMHeHHH, HTO SoJIbIHHHCTBO aHOMaJIbHbIX KopHen pa3BHBaeTCH 
B HOCTOHHHblX SoJIOTaX, TAe BCTpeuaiOTCH pa3JIHHHbie BHAbI XOAyJIBHblX H ABI- 
xaTejibHbix KopHen. OAnaKo Te >ne MOAH$HKau;HH MoryT BCTpeTHTbCH b ajuiio- 
BnaJibHOM jiecy h Aa>ne b aojkacbom jiecy Ha (JeppajiHTHbix nouBax. IIphboahm 
nepeuHCjieHHe h KpaTKyio xapaKTepncTHKy aHOMajibHHX KopHen AepeBbeB 
3KBaTopnajibHoro jieca. 


1 * 
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Bh# KOpHH 


KpaTKan xapaKTepncTHKa 


flOCKOBHAHMH KOpeHb 


B03#ymHHH ropH30HTajIbHLIH KO¬ 
peHb 

Xo#yjibHbiH KopeHb 


KopHeBbie KOJIIOHKH 
K opeHb-KOJHOHKa 

KopHeBan MeTjia 
GBHCaiOmHH KopeHb 
OnopubiH KopeHb 
06BHBaionipHCH KopeHb 

KojibiniKonoAo6HbiH KopeHb 
Xo#yjibHO-KOJibimKono#o6HbiH Kopeiib 

KojieHHaTHH Kopeiib 

Kopeiib-KOJieno 


IIjiocKHe ropH30HTajibHbie kophh, npocTHpaionpiecH 
Ha# 3eMJien, cpacTaiomnecH b njiocKnx OTpocTKax 
CTBOJia #epeBa. 

L(HJIHH#pHHeCKHH ropH30HTaJIbHbEH KOpeHb, HO#HHTbtH 

ot 0.5 #o 1.0 m Ha# 3eMjien. 

KopeHb, B03HHKaK)mHH #o6aBOHHO Ha HIDKHeH HaCTH 
CTBOJia, H3rn6aHCb bhh3 #yron, yKpenjineTCH 
b noHBe h, nocTeneHHo pa3BHBaacb, npno6peTaeT 
bh# xo#yjm. 

KojiioHHe o6pa30BaHHH, B03HHKaioi#He H3pe#Ka Ha 
CTBOjie, hx #jiHHa He npeBbmiaeT 10-KpaTHoro 
#naMeTpa Kopim. 

Kojiionee o6pa30BaHHe, H3pe#Ka B03HHKaK)m;ee Ha 
CTBOJie; ero #jmna npeBtimaeT 10-KpaTHHH #naMeTp 
Kopim; H3 3Toro opraHa MO>KeT pa3BHTbcn xo#yjib- 
ntiii Kopeiib. 

BeTBiiCTMH nynoK KopHen, o6pa3yioi#nHCH npnMO 
Ha CTBOjie #epeBa. 

Tohkhh KopeHb #o6aBOHHoro npoHCxo*#eHHH, cbo- 
6o#ho CBHcatomwH c bctok #epeBa. 

KopeHb, pa3BHBIHHHCH H3 BHCHHHX KOpHefi, yKpe- 
nHBmiixcH b nonae. 

Kopeiib jiHanf.i-#ymHTejiH, noji3yi#HH bhho no CTBOJiy 
#epeBa-xo3Hima; b pe3yjibTaTe nocTeneHHoro aHa- 
CT0M03a oSBHBaiomHX KopHen o6pa3yeTCH jiojkhhh 
CTe6ejib. 

AapOTpOHHHeCKHH KopeHb, KOTOpun BMCOBfclBaeT OT- 
POCTKH npHMO Ha# nOBepXHOCTbK) 3eMJIH. 

AapOTpOHHHeCKHH KopeHb C rjiaBHOH B03#yiHH0H 
BeTBbio, pacTyi#eH BBepx, n chctcmoh B03#ymHbix 
6oKOBbix OTBeTBjieHHH, ynpenaemibix B nOHBe. 

AapoTponHHecKim KopeHb, pacTynjHH no HanpaBjieHmo 
k noBepxnocTH 3eMJiH, a HHor#a Ha# noBepxHOCTbio 
ee n noBepHyxuH oSparao b noHBy. 

BbipocT na ropH30HTajibHOM Kopne, npocTHpaiomnncH 
na# noBepxiiocTbK) 3eMJin. 


Hajinune aHOMajibHbix KopHen 3aTpy#HneT no#cueT $HTOMaccbi b aKBaTO- 
pnajibHux Jiecax. CnJibHo pa3BeTBjieHHbie xo#yjibHwe kophh, MonjHbie #ocko- 
BH#Hbie kophh h rycTbie pa3pacTaHHH #wxaTejibHbix KopHen #ejiaioT no#cueTbi 
lia#3eMHOH #peBeCHOH MaCCbl OUeHb Tpy#HBIMH. 

HpH3HaKM HopMajibHbix KopHeii #epeBbeB, pacnpocTpaHeHHbix b nouBe 
#OH^#eBoro Jieca, MaJio H3BecTHH. BiocreH (Biisgen, 1905) nccjie#oBaji kophh 
T ponHHecKHx #epeBbeB, pacxymnx b opamKepenx. KocTep (Coster, 1932, 
1933, 1935) 6biJi nepBHM, kto Ha6jiio#aji pa3BnxHe KopHeii b otkpbitom rpyHTe; 
o#HaKo SojibniHHCTBO H3 ero Ha6jiio#eHHH c#ejiaHH b nnTOMHHKax h Ha njiaH- 
Tan;nHX. HHTepecHHe CBe#eHHH hmciotch #jih #peBecHbix Kyjibxyp, TaKnx nan 
Theobroma cacao , Hevea brasiliensis h Camellia sinensis (Charter, 1948; Ker- 
foot, 1962, h #p.). MHoro bh#ob #epeBbeB 6 hjih H3yqeHH Kep$yTOM (Kerfoot, 
1963) b Boctohhoh A$pHKe. Chlorophora excelsa nocjiyumjia MO#ejibHbiM 
#epeBOM b pn30jiornHecKOM nccjie#oBaHHH b TaHe (Mensah et Jenik, 1968). 
KpoMe Toro, cjiyqanHbie Ha6jiio#eHHH Ha# no#3eMHHMH kophhmh mo>kho 
H aHTH BO MHOrHX CTaTbHX, HMeiOmHX OTHOHieHHe K TponHHeCKHM JiecaM. 

Hto nacaeTCH Mop$ojiornn bthx KopHeii, mbi mo>kcm pa3jinuaTb CKejiex- 
Hbie KOpHH, KOTOpne HaXO#HTCH B CTa#HH nporpeCCHBHOro BTOpHHHOrO yTOJI- 
m;eHHH, h nepHiJepnuecKHe KOHeuHbie kophh, KOTopbie o6pa30BaHu b ochob- 
HOM nepBHHHHMH aHaTOMHUeCKHMH XKBHHMH. 

KoHenHbie kophh coctoht H3 KpynHbix KopHeii (MaKpopn3a) h hx 6ojiee 
MeJIKHX SoKOBbIX OTBeTBjieHHH (MHKpopH3a); #H$(|)epeHn;nan;nH 3Ta B Tponn- 
necKHX jiecax MeHee BbipaH^ena, ue m y #epeBbeB yMepeHHon 3 ohh. 

EojibmnHCTBo no#3eMHbix kohchhhx KopHen y TponnuecKnx #epeBbeB 
HMeeT cxo#ctbo c TaKOBHMH y bh#ob Fraxinus . 0#HaKO #jih Aeschynomene 
elaphroxylon, #epeBa H3 ceM. 6o6obwx, pacxymero b hoctohhhhx SoJioTax 
TponH i iecKoii A$phkh, #0Ka3aH0 Hajm i me xoporno #H$(J)epeHii;HpoBaHHbix 
MaKpopn3 h MHKpopn3 (Jenik a. Kubikova, 1969). KopHeBbie bojiockh pas- 
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BHBaiOTCH Ha KOHeHHHX KOpHHX MeHee HaCTO H BCaCHBaiOIH;aH CH 0 C 06 H 0 CTb 
cocpeAOToaeHa b mojioabix KOHeaHbix kophhx. 3KTOTpo$HaH MHKopn3a y Tpo- 
HHHecKHX ,n;epeBbeB BCTpeaaeTca pe^no, ee pacnpocTpaHeHne orpamranBaeTca 
HeMHornMH BH,o;aMH ceMencTB Caesalpiniaceae , Myrtaceae , Fagaceae h Pina - 
ceae (Jenik a. Mensah, 1967). 9HAo$HTHbie rpn6bi HaxoAHTca Ha KOHeamix 
kophhx y SojibmHHCTBa Tponnaecioix AepeBbeB (Janse, 1897; Redhead, 1960); 

aMOp<j)HaH CJIH3HCTaH oSoJIOHKa HBJiaeTCH oShHHBIM HOKpHTHeM KOHeHHHX 
KopHen. 

CKejieTHBie kophh TponnaecKnx AepeBbeB OTpa>KaioT nan yHacjie^oBaH- 
Htie aepTH CTpoeHHH cooTBeTCTByion^HX bhaob, Tan h onpy^naiomyK) cpeAy 
pa3BHTHH onpe^ejieHHoro AepeBa. B CHCTeMe cnejieTHHX KopHen mh Mo>aeM 
pa3jiHHaTt noBepxHocTHbie ropH30HTajibHBie kophh, CTep>KHeBbie h nepn^epn- 
aecKHe BepraKajibHo pacnojioaseHHbie TOHKHe kophh. HanjiOHHbie «cepAn,e- 



Phc. 2 . PacnpocTpaHeHne CKejieTHbix KopHeii MOJiOAoro AepeBa-rwraHTa Chlorophora Ggj| 
excelsa b (J)eppajiHTHHx noHBax #o>K#eBoro .neca B irane 


BHHHBie» kophh (heartroot), pacxoAHm;HecH pa^HajibHo ot ocHOBamiH CTBOJia, 
hbjihiotch em;e oahoh $opmoh cnejieTHHx KopHen. OopMa h pacnpocTpaHe¬ 
Hne CKejieTHbix KopHeii hsmchhiotch c B03pacT0M AepeBa. HanpnMep, 
y Chlorophora excelsa npn nocjieAOBaTejibHOM pa3BHTHH cnejieTHHX KopHeii 
HaMeaaeTCH 3aMeTHHH nepexoA ot Topaanpix BepTHKajibHHX KopHeii ko Bee 
6ojiee AOMHHnpyion^HM ropH30HTajibHtiM kophhm (Mensah a. Jenik, 1968). 
KopHeBHe CHCieMbi MHorax TponnaecKnx bhaob HaanHaiOTca CTepameBbiM 
KopHeM, KOTopbiii nocTeneHHo Hcae3aeT cpe^n yTOJin^eHHBix «cepAn;eBHHHbix» 
h HKopHHX KopHen. B naaecTBe npnMepa moh^ho yna3aTb Ha Shorea reprosula 
b Majiaiie (Wilkinson, 1935). 

OopMa h pacnpeAejieHne CKejieTHbix KopHeii b noaBe cjiyamT ochobhhmh 
KpHTepnHMH Hpn KJiaccH<£nKan;nn KopHeBbix CHCTeM TpoHHaecKHX AepeBteB 
(Wilkinson, 1935). Mop^ojiorna KopHeii (ochobhhx h npnAaTOHHbix) BnepBbie 
6HJia paccMOTpeHa b KJiaccn<j)HKan;HH II. K. KpacnjibHHKOBa (1960). 

Ilpn onpeAejieHHH KOJinaecTBa $HTOMaccbi >aejiaTejibHa 6ojiee npoCTaa 
KJiaccH$HKan;Ha KopHeBbix chctcm. 

MoryT pa 3 jmaaTbca cjieAyiomne THHbi KopHeBbix CHCTeM. 

1. KopHeBaa cncTeMa c npynHbiMn ropn30HTajibHbiMH cneaeTHbiMH nop- 
hhmh, HHor^a c aockobhahhmh KopHHMH, npocTnpaioin;HMHCH 6JIH3 HOBepX- 
HOCTH HOHBbl 0 COeAHHHIOIAHMHCH B SoJIbHIHe BbipOCTbl HJIH ROCKOBttJSphie 
onopH y ocHOBaHHa a© peBa, co cjiaSbiMH hkophumh nopHaMH h MeHee pa3- 
BHTHM CTep>KHeBbIM KOpHCM. 
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2. KopHeBan cncTeMa c KpynHbiMn ropn30HTajibHbiMn cnejieTHbiMH nop- 
HflMH, Hecyman xopomo pa3BHTbie HKOpHbie KOpHH H pa3BHTHH CTepH{HeBOH 
KopeHt; KopHeBue bhpocth hjih aockobhahlio onoptr MeHee 3aMeTHtr (pnc. 2). 

3. KopHeBan cncTeMa c xopomo pa3BHTbiM CTepumeBbiM KopHeM, MHomecT- 
bom cep,o;ij;eBHHHHX KopHen h ceTbio cjiaSbix noBepxHocTHux KopHen. 

4. KopHeBan cncTeMa c KpynHbiMH B03AymHbiMH xoAyjibHHMH kophhmh 
h ceTbio cjiaSux no^eMHHx hkophhx KopHen h cep^eBHHHHX KopHen. 

5. KopHeBan cncTeMa c ropn30HTajibHbiMH kophhmh, npocTHpaioiAnMHCH 
b no^noHBe h Hecym;nMH AuxaTejibHbie KOjibimKonoAoSHbie hjih KOJieHuaTbie 
KOpHH. 

Cpe^H mojioamx MejiKHX flepeBbeB H npynHHx ^epeBbeB cpe^Hero npyca 
AOJK^eBoro jieca o6hhho npeBajinpyiOT thhh 1 h 2. Tnn 3 hbjihctch ouem> 
oShhhhm b HH>KHeM aPObcchom npyce h y Mejinnx AepeBbeB no,o;jiecKa. Tnn 4 
npnypoHeH k cpe^HHM no pa3Mepy h 6ojiee mcjikhm AepeBbHM, npoH3pacTaio- 
ih;hm Ha saSojioueHHbix'nouBax, H3pe^Ka BCTpeuaeTCH Tan>Ke Ha (JeppajinTHHX 
noHBax. Thu 5 BCTpeuaeTCH tojibko b hoctohhho 3a6ojioueHHHx MecTax. 

Ilo^3eMHaH HpyCHOCTb 

h ropn30HTajibHoe pacnpe^ejieHne KopHeu ^epeBbes 

HccjieAOBaHHe noA3eMHon <j)HTOMaccbi b 3KBaTopnajibHOM Jiece TecHo cbh- 
3aHO c pncyHKOM BepTHKajibHon upycHocTH h ropn30HTajibHoro pacnpocTpa- 
HeHHH KopHen b nouBe. B cooTBeTCiByiomeH jiHTepaxype HeoAHonpaTHo bh- 
CKa3HBajiocb o6m;enpHHHToe MHeHne, hto TponnuecKne ABpeBbH oSjia^aioT 
HCKJIIOHHTejIbHO MeJIKOH (HOBepXHOCTHOH) KOpHeBOH CHCTCMOH. OnHCHBaH 
TponnuecKHe jieca Ta6oHa h cyMMHpyu cboh oSinnpHbie 3HaHHH a$pHKaHCKOH 
pacTHTejibHocTH, HleBajibe (Chevalier, 1916 : 353) noAnepKHyji OTCyTCTBne 
CTep>KHeBHX KopHeu h xopomo Btipa>KeHHoe pa3BHTne HOBepXHOCTHOH nop- 
HeBon cncTeMH y ,o;epeBbeB A°>KA6Boro jieca. noAo6Hoe 3aKJiioueHne BCTpe- 
uaeTCH bo MHornx paSoTax, hmcioiahx aojio c OKBaTopnajibHbiMH jiecaMH 
h nouBaMH Bcex TponnuecKHx paiioHOB (Schnell, 1950; Ellenberg, 1959; Ahn, 
1960; Taylor, 1960; Lemee, 1961; Burgess, 1961; Walter, 1964, h AP-)- 

OnpeAejieHHe rjiybumj, KOTopou AocraraioT KopHeBtie cncTeMH Tponn- 
uecKHx AepeBbeB, ocHOBaHo Ha cjiyuaHHtix HaSjiioAeHHHX noBajieHHtix BeTpoM 
AepeBbeB h nouBeHHbix myp(|)OB, npnroTOBjieHHHX rjm nouBeHHHx nccjieAO- 
BaHHH. OueBHAHO, o6a HCTOHHHKa HH$OpMau;HH HBJIHIOTCH He OUeHb BepHHMH. 
Mo>kho npeAnojiaraTb, hto oTAGJibHtie noBajieHHtie BeTpoM A e P eBtH 6yAyr 
HMeTb 6ojiee MejiKyio KopHeByio CHCTeMy, ue m cpeAHne A^pesbu. 

IIouBeHHHe myp$bi o6hhho pacnojiaraioT Aajieno ot KpynHbix A^pesbeB, 
hto6h MHHOBaTb Sojibnrae CKejieTHbie KopHn; cjieAOBaTejibHo, ohh He MoryT 
oSecneuHBaTb AaHHbie o KOpHeBOH upycHocra y KpynHbix AspoBbeB. 

IIo HameMy MHemno (Mensah a. Jenik, 1968), npeACTaBjieHne o noBepx- 

HOCTHOCTH KOpHeBbIX CHCTCM y AOpOBbeB TpOHHHeCKOro Jieca MO>KHO npHHHTb 
TOJIbKO B TOM CMHCJie, HTO 60 JIbmHHCTB 0 COCym;HX (nHTaiOmHX, KOHeHHbIX 
KopHeii) pacnpocTpaHHiOTCH b noBepxHocTHOM ryMycoBOM ropn30HTe, koto- 
puH, oueBHAHo, Mejibue, ueM cooTBeTCTByiom;HH cjioh b nouBax yMepeHHoro 
Jieca. Hnuce, b noAnouBe, kojihucctbo nopHen oneHb pe3KO yMeHbmaeTCH 
c nocjieAOBaTejibHocTbio, oueHb cxo>Keii c toh, KOTopau HaSjiioAaeTCH b jiecax 
Apyrnx panoHOB. Ha pnc. 3 AaHbi Asa npnMepa Tanon upycHOCTH b ao^agbom 
J iecy b TaHe. HecMOTpu Ha TnnnHHbie CBoiicTBa $eppajiHTHbix hohb, upyc- 
HOCTb HOA3eMHOH $HTOMaCCH HpH6jIH>KaeTCH K HpyCHOCTH B Me30 $HJIbHHX 

Jiecax L(eHTpajibHoa Ebpohm (Jenik, 1967). Bojiee ABTajibHbie hccji eAOBaHHH 
TponnuecKoro jieca noKa3ajm 6m HajiHune HOBepXHOCTHOH annyMyjiHAHH 
KOpHen B HOBepXHOCTHOM CJIOe OKOJIO 2 CM TOJIIAHHbl. 

BepTHKajibHoe h ropn3oHTajibHoe pacnpocTpaHeHae cnejieTHHX nopHen 
TaKuce b ochobhom He pa3jiHuaeTCH ot TaKOBtix b yMepeHHOM jiecy. HanpnMep, 
pa3BHTne CTep>KHeBbix, hkophmx h ropH30HTajibHbix KopHeu y Chlorophora 
excelsa oneHb noxo>Ke Ha to, hto mohcho bhagtb y eBponeucKHX aY^ob. B $ep- 
pajiHTHbix nouBax o6mau rjiy6HHa, AOCTurHyTan CTepa«aeBbiM KopHeM, 6njia 
onpeAejieaa ot 2 ao 3 m. Y KpynHbix AopeBbee-ruraHTOB c hjiockhmh kophhmh 
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vl flOCKOBH#HHMH no^nopKaMH HKopHue h ctop^khobbig KopHH cjia6ee H npo- 
HHKaioT b rjiySnHy npn6jiH3HTejibHO Ha 1 m# B 3a6ojiOHeHHLix rjieeBHX noHBax 
Bee HKopHue h CTep>KHeBBie kophh 3aKaHHHBaiOTCH Ha rjiy6nHe ypoBHH bo flu, 
o6pa3yn xapaKTepHyio MeTJioo6pa3Hyio $opMy. 




Phc. 3. flBa npnMepa (4, B) npycHOCTu nofl3eMHon <J)HTOMaccfci b $eppajiHTHoii 
no^Be #o>KfleBoro Jieca b TaHe 

2 — kophh TOHbme 2 mm; 2 — kophh ot 2 no 5 mm; 3 —kophh ot 5 no 10 mm; 4 — kophh 

TOJime 10 mm 


B o6m;eM, rjiySnHa npoHHKHOBeHHH KopHen TponnHecKHX ,o;epeBbeB koht- 
pojinpyeTCH nan Hacjie^CTBeHHocTbio, Tan h CBOHCTBaMH hohbh h rpyHTa. 
Mh MO>neM corjiacHTbCH c PHHap,o;coM (1952) h Kep^yioM (1963), hto aapa- 
h;hh noHBeHHoro npo(J)HJiH BectMa 3$($eKTnBHo BjinneT Ha pacnpe^ejieHne 
KopHeii. B npycax c nojieBon BjiaroeMKocTbio hhjkg 20% nopHeBan $hto- 
Macca pe3KO yMeHbmaeTCH. Ha rjieeBHX noHBax yBejinneHne KopHeBOH $hto- 
MaCCLI B HOflHOHBe CBH3aHO C pa3BHTH6M ^HXaTejIbHHX KOpHeH, 

Onpe^ejieHHe cocTaea h KOJin^ieCTBa no^eMHOH (j)HTOMaccbi 

B oxjiHHHe ot MOHOAOMHHaHTHHX jiecoB h njiaHTai];HH (Knpa H OraBa, 
1968; Kapn 3 yMH, 1968) b CMemaHHbix TponHnecKHX jiecax bhhbhtb Bn^oByio 
npHHa,o;jie>KHocTb no,o; 3 eMHbix KopHen pa 3 jiHHHbix bh/job ,o;epeBbeB hohth He- 
bo3mo>kho. E/jHHCTBeHHoe HCKJiiOHeHHe — TOHKHe KOHeHHbie kophh h 6 ojiee 
MejiKne CKejieTHbie kophh, oSjia^aiomne Mop^ojiornHecKHMH hjih aHaTOMH- 
qeCKHMH OCo 6 eHHOCTHMH, KOTOpne MOryT 6 bITb npaKTHHeCKH HCH 0 JIb 30 BaHbI 
b yTOMHTejibHOM Tpy^oeMKOM npoijecce coprapoBKH nopHen. Bojiee Toro, 
oSnjine bh,o;ob h mnpoKoe pa 3 Hoo 6 pa 3 ne pa 3 MepoB ,n;epeBbeB co 3 ,n;aK)T #ohoji- 
HHTejibHbie TpyzjHocTH npn KOjiHnecTBeHHOH ou;eHKe no,n; 3 eMHOH $HTOMaccH. 
Ro ghx nop 6hji npo^ejiaH tojibko rpySbiii noflcneT. 

,D,jih rpySon oijghkh nofl3eMHOH ^HTOMaccu TpomraecKoro Jieca penoMeH- 
jiyiOTCH cjie^yiomne hhtb nocjie,o;oBaTejibHHX ^encTBHH: 1) yneT $HTOMaccbi 
6ojiee KpynHLix CKejieTHbix KopHen, 2) BbieMKa noHBeHHHX Sjiokob, 3) ot- 
^ejieHne nopHen ot hohbh, 4) coprapoBKa nopHen h onpe,o;ejieHHe cyxoro 
Beca, 5) noffcneT h HHTepnpeTaijHH pe3yjibTaTOB. 

1. BHyTpn npoSHoro ynacTKa njiomaflbio 50x50 m Bee Sojibmne ropn30H- 
TajibHbie KopHH, CTejiiomnecH 6 jih 3 noBepxHOCTH, MoryT 6htb Henocpefl- 
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CTBeHHo H3MepeHH h jierKo Mo>KeT 6htb noAewraHo hx o6in;ee KOJinnecTBO. 
HacTb H3 hhx, npocTHpaiomaHCH.HaA 3eMJien, AOJinma 6htb ynTeHa otacjibho 
ot nopu,HH, KOTopan pacnojio>KeHa hoa 3eMjien. Pa3Mep h oSbcm CTepnmeBbix, 
HKOpHHX H Cep^eBHHHHX KOpHeH H TJiySoKO paCHOJIO>KeHHHX ropH30H- 
TajiBHHX KopHen HOAcnnTbiBaiOTCH b nonBeHHbix pa3pe3ax kjihhobhahoh 
(JjopMBi, BLiKonaHHBix y hoahohoih Mo^ejiBHbix ,o;epeBBeB. 9th ^epeBBH ot6h- 
paioTCH rjiaBHBiM o6pa30M c yneTOM $opMbi KopHeBbix bhpoctob, $opMbi ocho- 
BaHHH CTBOJia, XO^yJIBHblX KOpHeii H nOBepXHOCTHbIX ropH30HTaJIBHbIX nop- 
Hen, cooTBeTCTByK}iu,Hx OAHOMy H3 BhjnieynoMHHyTbix iibth throb KopHeBbix 
CHCTeM. no^BeHHbiH pa3pe3 aojitkch 6biTB pacnojio>KeH Me>KAy AByMn 6ojib- 
mnMH ropn30HTajiBHbiMH KopHHMH c HanSojibineH rjiySnHOH y ocHOBaHHH 
AepeBa. Bee npynHbie cnejieTHbie kophh BHyrpn HenoToporo oSbeMa hohbbi 
AOJI>KHbI 6hTB H3BHTH, BbICyHieHbl H B3BeineHbI. BblSopOHHO MbI MO>KeM nOA- 
CHHTaTB npn6jiH3HTejiBHyH) $HTOMaccy nyTeM HcnojiB30BaHHH oSbeMa h cpeA- 
Hero yAejiBHoro Beca ApesecHHbi b kophhx TpoimnecKoro A^peBa. CorjiacHO 
HaniHM onHTaM, yAejiBHHH Bee 0.6 Mo>neT 6htb npneMjieMbiM rjih hoaoShoto 
poAa noAcneTOB. 

2. HoHBeHHbie 6jiokh rjik oijeHKH $HTOMaccbi 6ojiee mcjikhx CKejieTHbix 
KopHen h KOHenHbix KopHen paenojiaraioTCH jih6o mctoaom cjiynairaoro pa3- 
MemeHHH Ha abhhoh hpoShoh njiom;aAH hjih baojib jihhhh TpaHceKTu, cbh- 
3yion];eH ab a Sojibihhx AepeBa, BbiSpaHHbix cjiyqanHO. Ctboji AepeBa h KpynHbie 
CKejieTHbie kophh aoji^khbi 6bitb HCKjnoneHbi. B Hamnx paSoTax Ha $eppa- 
jihthbix noHBax 6hjih b3hth noHBeHHbie 6jiokh njiom,aABio 25x25 CM. B Bepx- 
HeM cjioe noHBbi 6hjih B3HTbi A®a npHMoyrojiBHHKa no 5 cm tojiiahhoh. JJajiee 
BHH3 6bIJIH BbIKOnaHbl npHMOyrOJIBHHKH HO 10 CM TOJIHi;HHOH. B (JeppaJIHTHbIX 
noHBax, no-BHAHMOMy, rjiySnHa b 50 cm BKJiio i iaeT Sojibihhhctbo KopHen, 
KOTopne MoryT nrpaTB pojib npn rpySoM noAcneTe $HTOMaccbi. ^jih rpy6on 
OH;eHKH nOA3eMHOH $HTOMaCCbI B3HTHe Tpex HOHBeHHblX Sjiokob mo>kho chh- 
TaTB MHHHMaJIBHbIM, 10 SjIOKOB — OHTHMaJIBHOe HX KOJIHHeCTBO. 

3. OTAejieHne KopHen H3 noHBeHHHx o6pa3ii;oB jiynine Bcero ocyn^ecTBjiHTB 
MeTOAOM nocjieAOBaTejiBHOH <j)JioTau;Hn b boahbix pe3epByapax. Pa3MoneHHbiH 
HOHBeHHbiH o6pa3eu; hobtopho pa3MeniHBaeTCH, h nocjie ocajKACHHH TH>Kejibix 
MHHepajrBHbix qacTHD; BcnjibiBrnne Ha noBepxHocTH kophh oTceHBaiOTCH. Ilpn- 
MeHeHne 6ojiee cjionmoro oSopyAOBamm c Ha6opoM cht cnocoScTByeT yBejm- 
neHHIO OIHhSkH H3-3a HOTepH KopHeBbix (JpaKAHII, CMeiHHBaiOlAHXCH C MHHe- 
pajiBHbiMH (J>paKia;HHMH, oceAaiomHMH Ha cnTax, hjih noTepnMH b TeKynen boac. 

4. 06m;aH oijeHKa noA3eMHon ^HTOMaccH He Tpe6yeT KaKnx-jraSo abjib- 
HeHIHHX COpTHpOBOK KOpHeH, OTMbITbIX H3 HOHBeHHblX SjIOKOB, OAHaKO MHOrne 
Bonpocbi, KacaiomHecH bkojiothh KopHeBbix chctcm, MoryT 6 bitb pa3peuieHbi 
tojibko nocjie copinpoBKH KopHen cooTBeTCTBeHHo hx A^aMeTpy. Hanoojiee 
BancHOH HBjineTCH KaTeropna caMux mcjikhx KopHefi, MeHee 2 mm A^a- 
MeTpoM. 9 th kophh oSecneHHBaiOT nponHbiH pncyHOK BepTHKajiBHOH npyc- 
HOCTH (pnc. 3), KOTOPHH HeCKOJIBKO HapyHiaeTCH CJiy^aHHblM HpHCyTCTBHeM 
KpynHbix CKejieTHHX KopHen. Kan yKa3aH0 b npeAbiAymiix naparpa$ax, 
npou;ecc coprapoBKH KopHeii corjiacHO hx bhaoboh npHHaAJie>KH0CTH oneHB 
TpyACH. B TponHHecKOH A$pnKe Chlorophora excelsa oSjiaAaei’ KOHenHbiMH 
kophhmh c npKO->KejiTOH oKpacKOH, a 6ojiee cTapbie CKejieTHbie kophh ee 
HecyT npKo->KejiTbie neqeBHHKH, h Bee >ne, HecMOTpn Ha 3 to, coprapoBKa 
9 thx KopHen npeACTaBjineT 3HaHHTejiBHbie TpyAHocTH, KOTopbie, kohchho, 
He hbjihiotch HenpeoAOJiHMbiMH (Mensah a. Jemk, 1968). 

5. CyxoH Bee KopHen, BbiAejieHHbix H3 noqBeHHbix Sjiokob, nepec i iHTbi- 
BaeTcn Ha bcio npoSHyio njiom;aAB c AoSaBjieHneM Beca CKejieTHbix KopHen. 
Pe3yjiBTaT Bbipa>KaeTCH bcjih^hhoh $HTOMaccbi Ha reKTap hjih b npou;eHTax 
ot o6m;eH $HTOMaccbi Been bkochctcmh. B cjiynae 6ojiee AGTajiBHOH copra- 
POBKH KopHen, OTMbITbIX H3 HOHBeHHblX SjIOKOB, A^arpaMMa MO>KeT 6bITB 
HapncoBaHa oSuHHbiM nyTeM KaK noKa3aHo Ha pnc. 3. 

Kacancb ABHCTBHTejiBHocTH, Ao CT o Be P H o CT H nojiynaeMHX pe3yjiBTaTOB r 
Hyn^Ho oTMeraTB, hto ao HacTOHmero BpeMeHH HMeeTcn oneHB Majio onySjin- 
KOBaHHbix abhhhx ho HOA3eMHOH ^HTOMacce TpoHnnecKoro Jieca. JI. E. Poahh 
h H. H. Ba3HJieBHH (1965; Ba3HJieBHH h Poahh, 1968) Ha ocHOBaHHH jiHTepa- 
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TypHhix AaHHHX ony6jiHKOBajiH nepByio Tanoro po^a on,eHKy ajih 3KBaTo- 
pnajitHoro Jieca. IJh^pli, npe^CTaBjieHHHe b hx Ta6jinu;ax, othochtch k mo- 
JIOflHM Haca^KfleHHHM H BTOpHHHLIM JiecaM, HaXO^HD^HMCH HO# BJIHHHIieM fleH- 
TejibHocTH qejioBeKa. B ,a;eBCTBeHHOM ^o^K^eBOM jiecy b TaHe mli onpe^ejiHJiH 
6ojibmee KOJinnecTBo no,a;3eMHon <$HTOMacci>i no cpaBHemno c i^n^paMn, yna- 
3aHHHMH 3THMH HCCJie^OBaTejIHMH. B flOH^eBOM Jiecy TaHH 6HJIO OT 8 , 0,0 10 
T/ra MejiKHX nopHen Ha renTap n 200 T/ra npynHHx cnejieTHHx KopHen; 1 
y oflHoro tojibko ^epeBa-rnraHTa 6hjio HacqnTaHo flo 10 t cnejieTHHx KopHeii. 

06njme cocTaBjunonpix bh^ob, cjionmaH CTpyKTypa n moh^hoctb ^onc^e- 
blix jiecoB ^ejiaiOT BHKanHBamie h KOjmqecTBeHHoe onpe^ejieHne no^3eMHLix 
opraHOB BecbMa Tpy^HLiM. HMeion^necH b Hajinqun <$aKTH He MoryT 6htb 
COHOCTaBJieHLI C COOTBeTCTByiOnpiMH HCCJie^OBaHHHMH B eBponeHCKHX jiecax 
(HanpnMep, Kostler, h ^p., 1968). Heo6xoAHMo c^ejiaTb ropa3^o 6ojibme 
Ha6jiioAeHHH n onpeflejieHHH, npe^Kfle qeM MoryT 6htb cocTaBJieHH flocroBep- 
HLie CBe^eHHH O KOpHHX TponHHeCKHX paCTeHHH H O HOA3eMHOH $HTOMaCCe 
TponnqecKHX JiecoB. 
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KapOJIHHCHHH yHHBepcHTeT, 

Ilpara, HexocjiOBaKnn. 


(IIojiyHeHo 20 X 1972). 


SUMMARY 

A review is given of the available knowledge on root forms and underground phy¬ 
tomass in forests of the equatorial zone. In these ecosystems, roots and shoots are not 
arranged in a strictly bipolar way as in temperate forests. The rhizosphere and the phyl- 
losphere tend to be interlaced, and roots actually occur at any height in the aboveground 
space. Consequently, the underground phytomass cannot be equalized with the root phy¬ 
tomass. Moreover, estimates of the aboveground phytomass should consider the numerous 
soil pockets found over the trunks and in the crown of the trees. 

with regard to the general habit and distribution of large skeleton roots, five types 
of root systems could be distinguished in tropical trees. The estimates of the underground 
phytomass in the tropical rain forests in Ghana, West Africa, showed fairly high amounts 
achieving 200 tons per hectare. 
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ajIEKTPOHHOMHKPOCKOnHHECKOE EByHEHHE 
HAPyjKHbIX CTEHOK 3IIIIflEPMAJIbHMX KJIETOK 
JPOA ANNUA L., DACTYLIS GLOMERATA L. H LEYMUS 
RACEMOSUS (LAM.) TZVEL. 

E. A. MIROSLAVOV AND M. P. Z H I G A R. ELECTRON MICROSCOPIC STUDY 
OF THE OUTER WALLS OF EPIDERMAL CELLS IN POA ANNUA L., 

DACTYLIS GLOMERATA L. AND LEYMUS RACEMOSUS (LAM.) TZVEL. 

IIpoBeAeHo H3yHeHne CTpoeHun BHenninx ctghok KJieTOK anHAepMnca HaA3eMHbix Bere- 
TaTHBHtix opraHOB Tpex bhaob 3JiaK0B. Bockoboh nonpoB Ha hx noBepxHocTH pacnpeAejieH 
nepaBHOMepHo, bock oTcyrcTByeT hjih cjia6o pa3BHT Ha ynacTKax noBepxHocTH, pacnojio- 
>KeHHBIX HaA aHTHKJIHHaJIbHUMH CTCHKaMH, a TaK>Ke y KJieTOK HaXOAHIAHXCH HaA >KHJIKaMH 
h no Kpaio jihctoboh njiacTiiHKH. B 3 thx nee MecTax OTMeneHo HajiHHne 6ojibmoro kojih- 
necTBa nop, npoHH3biBaiomnx Hapy?KHbie ctchkh annAepMajibHbix KJieTOK. Tojimmia 
KyTHHH3npoBaHHoro cjioh HaA nopaMH MeHbme, neM b Apyrnx .ynacTKax. IIoKa3aHo TaK>Ke, 
hto KyTHKyjia HBjineTCH He roMoreHHon njieHKon, KaK 3 to hphhhto cnHTaTb, a npoHH3aHa 
MHO/KeCTBOM HpO>KHJIOK, COCTOHIAIIX, HO BCefi BepOHTHOCTH, H3 neKTHHOBHX BenjeCTB. 
06cy>KAaeTCH ynacTne onncaHnux cTpyKTyp b npoHHu;aeMocTH HapyjKHtix ctchok KJieTOK 
aniiAepMHca. 

HapyHCHLie ctchkh onHAepMajibHbix KJieTOK HMeiOT aobojibho cjionmyio 
opraHH3an;Hio, Ohh hokplitli bockobhm HajieTOM, KyTHKyjion, HepeAKO 
KyTHHH3HpOBaHH H AOBOJIbHO CHJIbHO yTOJimeHH. Bee 3TO cnoco6cTByeT 
Han6ojiee hojihoh h3ojihh;hh pacTeHHH ot HeSjiaronpnHTHbix $aKTopoB BHein- 
Hen cpeAH. BMecTe c tcm H3BecTH0, hto Hapynmbie ctchkh hjictok annAep- 
MHca hbjihiotch npoHnijaeMbiMH RJin ijejioro pn^a pa3jiHHHHX BenjecTB: boah, 
pacTBopoB opraHHHecKHX h MHHepajibHHX BemecTB, ra30B (Arens, 1934; 
Tukey h AP-, 1958; ,I(opoxoB, 1964, 1967). 

OAHano ao jHacTOHmero BpeMeHH He hchh CTpyKTypHBie ocoSchhocth 
3Hha epMajibHoa TKaHH, cnoco6cTByiom;He ee npoHHijaeMocTH. ,H,jih pemeHHH 
3Toro Bonpoca HaMn 6hjio npoBeAeHo H3yqeHne cySMHKpocKOHHnecKOH opra- 
HH3aEJHH Hapy>KHbIX CTeHOK KJieTOK 3HHA0pMHCa HeKOTOpblX 3JiaKOB. 


MaTepiian h mctoau HCCJieAOBaHHH 

B KanecTBe o6i»eKTOB HCCJieAOBaHHH 6bura b3hth Leymus racemosus (Lam.) 
Tzvel., Poa annua L., Dactylis glomerata L. MaTepnaji coSnpajicn: b JleHHH- 
rpaACKoa o6jiacra b nepnoA HJiOAOHomeHHH. 

Cipoemie Hapy>KHOH annAepMajibHon ctchkh H3yHajiocb Ha yjibTpa- 
TOHKHX cpe3ax. ^JIH 3T0r0 6hJI 3a$HKCHpOBaH 3HHAepMHC C aSaKCHaJIbHOH 
h aAaKcnajibHoii ctopoh jihctoboh njiacTHHKH, Bjiarajinma 3pejioro jiHCTa 
cpeAHero npyca h 3Hhaopmhc CTe6jin b BepxHen, cpeAHeH h HH>KHeH nacTnx 
Me>KAoy3jiHH. OHKcan;HH npoBOAHJiacb no o6menpnHHTOH MeTOAHKe rjiyTa- 
poBUM ajibAerHAOM h 0s0 4 c nocjieAyiomeH 3ajiHBKOH b 3hoh. IIocKOJibKy 
AH(J)|)epeHn;HpOBaHHbiH ohhaopmhc 3JiaKOB hjioxo nponHTMBaeTCH ohohom, 
6biJia TaK>Ke npoBeAena $HKcaii;HH no Kojn|)HJiAy c 3ajiHBKOH b CMecb Meraji- 
H 6yTHJIMeTBKpHJiaTOB (b OTHOUieHHH 1:3). 
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BbiHBjieHHe neKTHHOBHx Bem;ecTB npoBOAHJiocb no MeTOfly, onncaHHOMy 
E. M. EapMnqeBOH h M. O. ^aHHJioBOH (1973), c homoih;bk) ajnjHaHOBoro- 
CHHero h pyreHHH npacHoro. 

Mop^ojiorHH h pacnpeAeJiemie noBepxHocTHoro Bocna H3yqajiHCB c no- 
moih;bk) MeTo^a 0 AH 0 CTyneHqaT 0 H penjiHKH (KpaBKHHa, MnpocjiaBOB, 1969) 
y Leymus racemosus h Poa annua Ha aSaKcnajiBHOH h a^ancHajiBHOH CTopoHe 
b cpe^HeH qacra jihctoboh njiacTHHKH h BJiarajiniija 3pejioro jiHCTa cpeAHero 
npyca. Mccjie^oBaHHe BocnoBoro nonpoBa y CTe6jin hpoboahjiocb b A^yx 
yqacTKax cpeAHero Me>KAoy3jiHH — b BepxHeM, He 3anpHTOM jihctobhm BJiara- 
jrameM, h HH>KHeM, 3anpHTOM BJiarajiHmeM JiHCTa. 

Pe3yjibTaTbi HCCJieAOBaHHH 

HapyncHBie CTeHKH annAepMajiBHBix kjigtok Leymus racemosus h Poa 
annua hokphtbi bockobbim HajieTOM. Y L. racemosus bockoboh nonpoB pa3BHT 
CHJiBHee, qeM y P. annua. Ochobhoh (JopMoii bockobbix oTjion^eHHH y 3thx 
3jiaKOB hbjihiotch CTepn^eHBKH, pacnoJiaraiom;HecH noA hphmhm yrjiOM hjih 
HaKJioHHo k noBepxHocTH HapyncHOH CTeHKH (TaCji. I, a , 6; cm. BKJienKy). 
CTepnceHBKH oqeHB tohkhc, hx AnaMerp AocraraeT 0.07—0.1 mkm. ^jiHHa hx 
b pa3HHx yqacTKax opraHOB Mon^eT 6bitb HeoAHHanoBa. OcoSemio AJiHHHBia 
CTep>neHBKH Bocna oTMeqeHH HaMH Ha aAaKcnajiBHOH CTopoHe jihctoboh njia- 
cthhkh L . racemosus y KJieTOK, pacnojionceHHBix HaA HraJiKaMHj caMBie ko- 
poTKne — y KJieTOK aAaKcnajiBHOH ctopohbi njiacTHHKH jincxa, pacnojion^eH- 
hbix HaA Me3o$HjiJioM. y Poa annua pe3Koro objikhkh b pa3Mepax bockobbix 
CTep>KeHBKOB b pa3jinqHBix yqacTKax onHAopMHca He Ha6jiiOAaeTCH. CpeAHHH 
BejiHHHHa hx cocTaBjineT 0.5 mkm. 

KpOMe CTepH^eHBKOB, HaMH OTMeqeHBI BOCKOBBie OTJIO>KeHHH HJiaCTHHqaTOH 
$opMBi (TaSji. II, a; cm. BKJieiiKy). Ohh o6biqHo BCTpeqaioTCH no Kpaio jih¬ 
ctoboh njiacTHHKH, a TaKH^e HaA hpoboahih;hmh nyqKaMH aSaKcnajiBHOH 
noBepxHocTH jihctoboto BJiarajram;a. V Poa annua njiacTHHKH Bocna HMeior 
pa3Mep 0.7—3.8 mkm. 

TaKHM o6pa30M, $opMa h pa3MepBi bockobbix orao^Kemra, pacnojio>KeH- 
hhx Ha pa3jinqHBix yqacTKax noBepxHocTH pacTeHHH, MoryT 6bitb pa3HBiMH. 
Pa3jinqHo h pacnpeAejieHHe Bocna no noBepxHocTH otaojibhhx opraHOB 
pacTeHHH. Ha a6aKcnajiBHOH CTopoHe jihctoboh njiacTHHKH oqeHB rycTOH 
BOCKOBOH HOKpOB o6Hapy>KHBaeTCH y KJieTOK OHHAepMHCa, paCHOJIOHCeHHHX 
HaA Me3o$HJiJioM (Ta6ji. I, a). Topa3AO MeHBine bockobhx CTepn^eHBKOB HaA 
>KHJiKaMH. y Poa annua bock 3aocb coBceM oTcyTCTByeT (Ta6ji. II, 6). OqeHB 
peAKne BOCKOBBie oTjionceHHH pacnojiaraioTCH h ho Kpaio jihctoboh njiacTHHKH 
(Ta6ji. II, a). 

Bockoboh nonpoB Ha aAaKcnajiBHOH noBepxHocTH jihctoboh njiacTHHKH 
MeHee njioTeH, qeM Ha aSaKcnajiBHoii, ho b pacnpeAejieHHH Bocna Ha noBepx- 
hocth BepxHero amiAepMHca njiacTHHKH JiHCTa cymecTBeHHBix oTJinqnH He 
Ha6jiioAaeTCH. CTepn^eHBKH Bocna Ha aSaKcnajiBHon CTopoHe jihctoboto BJia- 
rajiHin;a pacnojiaraioTCH aobojibho rycTO. HanSojiBiuee KOJinqecTBO Bocna 
npHcyxcTByeT Ha noBepxHocTH KJieTOK oniiAepMHca, pacnojion^eHHBix HaA 
Me30(J)Hjiji0M, HaA npoBOAHin;HMH >Ke nyqKaMH bockoboh nonpoB ropa3Ao 
6ojiee peAKHH. BnHAepMHC aAaKcnajiBHOH ctopohbi BJiarajmm;a JiHCTa b ero 
cpeAHen qacra Bocna He HMeeT. 

Ha noBepxHocTH CTeSjin b BepxHeii qacra Me>KAoy3jiHH npncyTCTByioT 
Aobojibho KpynHBie KpHCTajiJiBi Bocna, AocraraiomHe oco6oh rycTOTBi y KJie¬ 
TOK, pacnojiOH^eHHBix HaA xjiopeHXHMoii h OTcyTCTByioupie HaA hpoboahih;hmh 
nyqKaMH. B HHHmeH qacra Me>KAoy3JiHH bockoboh nonpoB HaMH He o6Ha- 
pyn^eH. 

HepaBHOMepHo pacnpeAOJiHiOTCH BOCKOBBie oTJio>KeHHH h b npeAOJiax 
OTAejiBHBix KJieTOK. TaK, b u;eHTpajiBHHx yqacTKax noBepxHocra KJieran 
BOCKOBBie OTJIOH^eHHH 6oJiee HJIOTHBie, a HaA aHTHKJIHHaJIBHBIMH CTeHKaMH 
Bocna HeT BOBce hjih BCTpeqaiOTCH peAKne OAHHoqHBie KpHCTajiJiBi (TaSji. 1,6). 
n P H 3T0M HanSoJiee H3pe>KeHHBIH BOCKOBOH nonpoB HaA aHTHKJIHHaJIBHBIMH 
CTeHKaMH, opneHTHpoBaHHHMH napajuiejiBHo >KHJiKaM. Ha noBepxHocra 
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aHTHKJiHHajitHHX CTeHOK, pacnojionceHHHX b nonepeqHOM no oTHomeHHio 
k #jihhhoh ocn JiHCTa HanpaBJieHHH, bockoboh nonpoB ropa3#o rym;e. ITpn 
otom 6ojiee qeTKo H3pe>KeHH0CTB noBepxHocTHoro Bocna Ha# nonepeqHHMH 
agTHKJiHHajiBHfciMH CTenKaMH BBiHBjineTCH y Poa annua. 

ihime BocKOBoro nonpoBa pacnojion^eHa KyTHKyjia. Y Ha^eMHux opra- 
hob Leymus racemosus, Poa annua , Dactylis glomerata no# 3JieKTpoHHHM 
MHKpocKonoM oHa bbii\jih#ht Heo#Hopo#Hoii. B ee TOJinje oTqeTjiHBo npo- 
CMaTpnBaiOTCH TOHnaninne 3JieKTpoHHonjioTHue nponoiJiKH, KOTopue yme 

6hjih OTMeqeHBi b jinTepaType (Schnepf, 1964; Maier, 1968; Sievers, 1968) 
h Ha3BaHH #eH#pnTaMH (Maier, 1968). ,D,eH#pHTH 6bijih oSHapynceHH HaMH 
nan b KyTHKyjie JiHCTa, Tan n ctcSjih. Ohh bbihbjihiotch y KyTHKyjiBi, pac- 
HOJIO>KenHOH H Ha# aHTHKJIHHaJIBHBIMH, H Haft nepHKJIHHaJIBHBIMH CTeHKaMH. 
^eH^pnTH opneHTHpoBaHBi 6ojiee hjih MeHee BepTHKajiBHo k noBepxHocTH 
Hapy>KHon cTeHKH n oSbihao chjibho pa3BeTBJieHBi. Ha rpamme KyTHKyjiBi 
n Hn>KejieH<an];ero cjioh #eH#pHTBi coe#HHeHBi #pyr c #pyroM nponouiKaMH, 
pacnojioH^eHHBiMH napajuiejiBHo noBepxHocTH. Oco6eHHo OTqeTjiHBo Tanne 
nponcHJiKH npoc;ie>KHBaiOTCH y Leymus racemosus n Dactylis glomerata. 

Bo BHyTpeHHHX CJIOHX KyTHKyjiBi #eH#pHTBI pa3BHTBI CHJIBHee, qeM B Ha- 
py>KHBix, a y caMoii noBepxHocTH ohh o6nqHO Boo6m;e He o6Hapy>KHBaiOTCH. 
0#HaKO b pn#e cjiyqaeB HaM y#ajiocB bbihbhtb #en#pHTBi h b caMOM Hapy>KHOM 
cjioe. Tan, HanpnMep, b KyTHKyjie kjictok a6aKcnajiBHoro 3nn#epMHca, pac- 
noJio>KeHHoro Ha# Me3o$HJiJioM h no Kpaio jihctoboh njiacTHHKH, a TaK>Ke 
y ciefijiH ohh #oxo#ht #o noBepxHocTH, ho b caMOM HapynmoM cjioe KyTHKyjiBi 
#eH#pHTBI HMeiOT OqeHB IIH3KHH KOHTpaCT H HOOTOMy HJIOXO BBIHBJIHIOTCH. 
Bo3MO>KHO, #eH#pHTBI npOHH3BIBaiOT BCK) TOJIIDiy KyTHKyjiBi H y KJieTOK 3HH- 
#epMHca, pacnojio>KeHHBix b #pyrnx MecTax. 0#HaKo b caMOM HapynmoM cjioe 
hx He Bcer#a y#aeTCH o6Hapy>KHTB BCJie#CTBiie loro, hto ohh 3#ecb pa3BHTBi 
cjiaSee, qeM bo BHyTpeHHHX cjiohx. 

no MHeHHK) HeKOTOpBIX HCCJie#OBaTeJieH, #eH#pHTBI CBOHCTBeHHBI KyTHHH- 
3npoBaHiioMy cjiok) h ne BcrpeqaiOTCH b KyTHKyjie. 0#HaKo mh cqnTaeM, qTO 
3TH CTpyKTypBI CBOHCTBeHHBI HMeHHO KyTHKyjie, a He KyTHHH3HpOBaHHOMy 
cjiok). 8to no#TBep>K#aeTCH cjie#yK)in;HMH #aHhBiMH. 

Ha paHHeii CTa#nn pa3BHTHH 3 nn#epMajiBHBix kjictok KyTHKyjia o6pa3yeT 
CKJia#KH, OT#eJIHHCB B HeKOTOpBIX MeCTaX OT n;eJIJIK)JI03H0r0 CJIOH o6oJIOqKH, 
ii b 3tot MOMeiiT xopoino bh#ho, hto #eH#pnTBi pacnojiaraioTCH HMeHHO b Ky¬ 
THKyjie (TaSji. Ill, 6; cm. BKJienKy). npoBe#emioe iibmh H3yqeHHe pa3BHTHH 
KyTHKyjiBi Leymus racemosus noKa3ajio, hto KyTHKyjia B03HHKaeT paHBine, 
qeM HaqHHaeTCH KyTHHH^apiiH o6ojioqKH, h y>Ke Ha paHHeii CTa#HH pa3BHTHH 
OHa SBiBaeT npoiiH3aHa #eH#pnTaMH (TaSji. Ill, 6). Y Me3o$HTHBix 3jiaKOB 
Poa annua h Dactylis glomerata , y kotopbix Her KyTHHH3HpoBaHHoro cjioh, 
b KyTHKyjie hmciotch xopoino pa3BHTBie #eH#pHTH. H, HaKOHen;, tot $aKT, 
hto #en#pHTBi HHor#a bbihbjihiotch ii b caMOM Hapy>KHOM cjioe, CBH#eTejiBCT- 
ByeT o hx npnHa#Jie>KH0CTH k KyTHKyjie. 

npnpo#a omiCBiBaeMBix CTpyKTyp #o HacTOHi#ero BpeMeHH ocTaeTCH He- 
BBiHCHeHHoii. no MHeHHio IIlHen^a (Schnepf, 1964), ohh coctoht h3 neKTH- 
hobbix Bein;ecTB, oto 3aKJiioqeHHe Sbijio c#ejiaHo hm Ha ocHOBaHHH Toro, qxo 
#eH#pHTBI KOHTpaCTHpyiOTCH CBHHIJOM TaK >Ke, KaK H yqaCTKH o6oJIOqKH, 
cocTOHm;He H3 neKTHHa. 

G n;ejiBK) BBiHBJieHHH npnpoABi #eH#pnTOB HaMH Sbijih npoBe#eHBi thcto- 
xHMHqecKne peaKpnn c ajiijHaHOBBiM chhhm h pyTenneM KpacHBiM. B Kaqe- 
CTBe KOHTpOJIH 6paJICH MaTepnaJI, <$HKCHpOBaHHBIH TOJIBKO TJiyTapOBBIM aJIb- 
#ern#0M 6e3 nocjie#yioiij;eH $HKcan;HH ocmhcm. 

npn #o6aBJiemiii k $HKcaTopy ajnjHaHOBoro CHHero (Ta6ji. IV, a\ cm. 
BKJienKy) h pyTeHHH KpacHoro b KyTHKyjie qeTKo bbihbjihjihcb #en#pHTBi, 
Tor#a KaK npn oTcyTCTBHH 3 thx KpacHTejieii KyTHKyjia HMejia bh# roMoreH- 
Horo ceporo cjioh (Ta6ji. IV, 6). Kan h3bcctho, aji#HaHOBBiH chhhh h pyTeHHH 

KpaCHBIH HBJIHIOTCH peaKTHBaMH Ha neKTHHOBBie BemeCTBa H HCnOJIB3yiOTCH 
#JIH 3TOH n;eJIH KaK B CBeTOBOli, TaK H B 3JieKTpOHHOH MHKpOCKOHHH (Luft, 

1964, 1966; Benes, 1968; Rougier, 1970, 1972; EapMnqeBa h ^aHHJioBa, 
1973). 
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Ha ocHOBaHHH nojiyqeHHHX ^aHHHX moh^ho npeAnojioHCHTB, hto a^ha- 

pHTH COCTOHT H3 neKTHHOBHX BdACCTB HJIH BO BCHKOM CJiyqae CO^epJKaT 
3HaqnTejii>Hoe KOjraqecTBo hx. 

TaKHM o6pa30M, KyTHKyjia 3JiaKOB npeflCTaBJineT co6oh He roMoreHHyio 
njieHKy, nan o6i>iqHo cqnTaioT. OHa npoHH3aHa TOHqanniHMH nponuiJiKaMH, 
KOTopne, no Been BepoH-raocTH, coctoht h3 neKTHHOBHX BenjecTB. 

no flaHHHM HenoTopLix aBTopoB (Sitte, 1957; O’Brien, Thimann, 1965; 
O'Brien, 1967), hoa KyraKyjioH HaxoAHTCH cjioh neKTHHOBHX BenjecTB. 
Tanoe 3aKJiioqeHHe A^aeTcn Ha ocHOBaHHH Toro, hto 3tot cjioh no# CBeTOBHM 
MHKpocKonoM oKpaniHBaeTCH pyTeHneM npacHHM h, cjieAOBaTejibHo, 6orar 
neKTHHOBHMH b enjecTBaMH. Hajinqne hckthhoboh hpocjiohkh hoa KyTHKyjion 
noATBep^KAaeTcn h TeM, hto npn o6pa6oTKe MaTepnajia neKTHHa30H ($epMeH- 
tom, rHApojiH3HpyK)in;HM neKTHH) KyTHKyjiy mohcho otacjihtb (Orgell, 1955). 

y H3yqeHHHX hbmh oSbcktob hoa KyTHKyjioH HHorAa BHHBJineTcn y3KHH 
CJIOH, KOTOpHH OKpaniHBaeTCH pyTeHneM KpaCHHM H aJIAHaHOBHM CHHHM. 
OShhho a^haPhtli, npoHH3HBaK)in;He KyTHKyjiy, CBH3aHH c 3thm cjioeM 
CBoen 6a3ajibHOH qacTbio h co3AaeTcn BneqaTJieHne, hto ohh cociaBjiHioT c hhm 
eAHHoe ijejioe. 

y Leymus racemosus rjiySnce pacnojiaraeTcn KyTHHH3npoBaHHHH cjioh. 

nOA 3JieKTpOHHHM MHKpoCKOHOM B HeM MO>KHO HaSjIIOAaTb KBHJIH TCMHOTO 
Bem;ecTBa, no-BHAHMOMy, KyTHHa. 8ih Kanjin He cjinBaiOTcn, a JionaT ot- 
AejibHo, Tan hto Men^Ay hhmh cynjecTByiOT aobojibho 3HaqHTejibHHe yqacTKH 
He npOHHTaHHOH KyTHHOM o6oJIOqKH. 

GreneHb pa3BHTHH KyTHHH3npoBaHHoro cjioh pa3jiHHHa. Bojiee chjibho 
3TOT CJIOH pa3BHT B CTCHKe a6aKCHajIBHOrO 3HHAepMHCa JIHCTOBOH HJiaCTHHKH 
h BJiarajrama JincTa, a Ta nme b Hapy>KHOH o6ojioqKe annAepMHca CTe6jieBoro 
Me>KAoy3JiHH. B npeAejiax kjictkh hbmh OTMeqeHo 6ojiee cjiaSoe pa3BHTne 
KyTHHH3HpOBaHHOrO CJIOH HaA nopOBHMH KaHaJiaMH, npOHH3LIBaiOII];HMH BHein- 
HIOIO CTeHKy. 

CorjiacHo jiHTepaTypHHM AaHHHM, HH>Ke KyTHHH3npoBaHHoro cjioh y pnAa 
pacTeHHH npncyTCTByeT hckthhobhh cjioh (Anderson, 1928; Sitte, 1957; 
Opeii-BHCCJiHHr h MiojieTajiep,"l968). y Leymus racemosus 3JieKTpoHHOMHKpo- 
CKonnqecKHe nccjieAOBaHHH qeTKon KapTHHH pacnpeAejieHHH neKTHHOBoro 
cjioh He A&JIH. Mon^eT 6htb, y 3Toro pacTeHHH hckthhobhh cjioh KyTHHH3ii- 
pyeTCH h ero He yAaeTCH bhhbhtb. TeM He MeHee b hckotophx yqacTKax 
HaM yAajiocb paccMOTpeTb npncyTCTBHe ajieKTpoHHonjiOTHoro cjioh, pacnojio- 
>KeHHOrO HOA KyTHHH3HpOBaHHLIM CJIOCM H COeAHHHIOIAerOCH CO CpeAHIIHOH 
HJiaCTHHKOH aHTHKJIHHajIBHOH CTCHKH. 

Hnme KyTHHH3npoBaHHoro cjioh y Leymus racemosus pacnojiaraeTcn 
n;ejiJiiojio3HbiH cjioh. Oh AocraraeT 3HaqinejibHOH tojiid;hhh, coctoht h3 
mhkpo(J)h6phjiji n;ejijiiojio3H, norpyn^eHHbix b neKTHHOBbie BenjecTBa, h reMH- 
n;ejijiiojio3Li h ho CBoen CTpyKType He oTJinqaeTCH ot o6ojioqeK Apyrnx KJieTOK. 

Han6ojiee chjibho n;ejiJiiojio3HBiH cjioh pa3BHT y HapyncHoro annAcpMHca 
BJiarajiHm,a JincTa, y kjictok HHnmero anHAepMHca jihctoboh HJiaCTHHKH 
h y CTe6jieBoro Me>KAoy3JiHH. BHemHne ctchkh omiAepMajibHBix kjictok 
Leymus racemosus oSjiaAaiOT CBoeo6pa3Hon ocoSchhoctbio — ohh npoHH3aHbi 
nopaMH. nopbi THHyTCH qepe3 n;ejiJiiojio3HbiH cjioh, Aocraran KyTHHH3npoBaH- 
hoh qaera ctchkh. nopoBHe KaHajiLi pacnojiaraiOTCH koco b yrjiax kjictok 
B03jie aHTHKJiHHajibHbix oSojioqeK. y Leymus racemosus hbmh 6bijia oTMeqeHa 
nojio>KHTejibHaH KoppejiHAHH qncjia nop h tojiiahhh BHeniHen KJieToqHon 
ctchkh. Eojibmee hhcjio nop npHcyTCTByeT y aSaKcnajibHoro annAepMHca 
jihctoboh HJiaCTHHKH h Bjiarajrama JincTa, b BepxHeii qaera ctc6jih (JKnrap, 
1972). 

I^ejiJiiojio3HHH cjioh Me 3 o$HTHHx 3jiaKOB Poa annua h Dactylis glomerata 
xapaKTepn3yeTCH qepeAOBaHneM cjioeB, bhahmhx hoa ojicktpohhhm mhkpo- 
ckohom nan Sojiee CBeTjine h Sojiee TeMHue (TaSji. III). noAo6Hyio cjiohctoctb 
AJih odojioqKH KJieTOK anHAepMHca Philodendron scandens oTMeqaji Bojuinrep 
(Bolliger, 1959), cnnian ee pe3yjibTaTOM qepeAOBaHHH cjioeB n;ejiJiiojio 3 H 
h neKTHHOBHX BenjecTB. 
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3aKjiK>qeHiie 


SjieKTpoHHOMHKpocKoniiqecKoe H3yqeHne BHeniHHX CTeHOK KJieTOK ann- 
AepMnca Leymus racemosus , Poa annua , Dactylis glomerata no3BOJiaeT bli- 
AejiHTb HeKOTopne oco6eHHocTH CTpoeHHH, OKa3HBaiom;He cymecTBeHHoe 
BJiHHHue Ha hx npoHHn;aeMocTb. 

OTJIO>KeHHH HOBepXHOCTHOrO BOCKa HBJIHIOTCH HepaBHOMepHHMH. Bock 
HanSojiee cjiaSo pa3BHT hjih BOBce oTcyTCTByeT Ha noBepxHocTH KJieTOK 
3HH^epMHCa, paCHOJIOH^eHHHX Hafl >KHJIKaMH H HO Kpaio JIHCTOBOH HJiaCTHHKH, 
y a^aKcnajibHOH noBepxHocTH Bjiarajrama JincTa, b 6a3ajibHon qacTH CTe6- 
jieBoro Me>KAoy3jiHH. OqeHb peAKo bock pacnojiaraeTca HaA aHTHKjiHHajib- 

HHMH CTeHKaMH. OTCyTCTBHe BOCKOBHX OTJIOHteHHH HaA HpOAOJIbHHMH (napajl- 
JI6JIBHB1MH >KHJIKaMH) aHTHKJIHHaJIbHHMH CTeHKaMH oTMeqaeT y HLipea 
noji3yqero H. M. KpaBKHHa (1972). HaM y^ajiocb oSHapynmTb, hto h HaA aHTH¬ 
KJIHHaJIbHHMH CTeHKaMH, OpneHTHpOBaHHHMH B HOHepeHHOM K ^JIHHHOH OCH 
jincTa HanpaBjieHHH, BocKOBLie oTjionceHHH pacnojiaraioTCH aobojihho pe^Ko. 
Pe^KHe BOCKOBHe OTJIOH^eHHH HaA aHTHKJIHHaJIbHHMH CTeHKaMH KJieTOK 
pacTynjero anHAepMHca Zea mays HaSjnoAajra IHH^epnrreHH h JlyMnc 
(Schieferstein, Loomis, 1956). Ohh o6t»hchhiot OTCyTCTBHe bockoboto ho- 
KpoBa b othx yqacTKax TeM, hto 3to panoHu pocTa oSojiohkh KJieTOK onHflep- 
MHca. Tan KaK paccMOTpeHHHii hamk anHAepMHC HBjineTCH BnojiHe ah$$g- 
peHHjHpOBaHHHM, MH CHHTaeM, HTO H3pe>KeHHOCTb BOCKOBOro HOKpOBa Ha A 
aHTHKJIHHaJIbHHMH CTeHKaMH, HO-BHflHMOMy, CJie^yeT paCCMaTpHBaTb KaK 
CTpyKTypHyio ocoSeHHOCTb pacnpeAejieHHH noBepxHocTHoro BOCKa. IIo- 
CKOJIbKy BOCK HBJiaeTCH npeHHTCTBHeM AJIH npOHHKHOBeHHH BOAH, TO aHTH- 
KJiHHajibHne CTeHKH, xapaKTepn3yioiD;HecH cnJibHoii H3pe>KeHHocTbio bocko- 
Boro noKpoBa, a TaKH^e KjieTKH anHAepMHca, pacnojion^eHHHe HaA nauiKaMH 
H HO Kpaio JIHCTOBOH HJiaCTHHKH, ^OJIH^HH o6jiaA a Tb HOBHHieHHOH HpOHHIjae- 
MocTbio. 8tot bhboa corjiacyeTCH c jiHTepaTypHHMH flaHHHMH o 6ojiee bhco- 
koh npoHHijaeMocTH ann^epMHca b 3thx yqacraax (Rudolph, 1925; Bancher, 
h Ap., 1960; Yamada h AP-, 1966; Norris, Bucovac, 1968; MnpocjiaBOB, 1970). 
IIoKa3aTejieH tot $aKT, qTO b MecTax, rAe oTcyTCTByioT hjih oqeHb peAKO 
pacnojiaraioTCH bockobhc KpncTajuiH, Hapynmne ctchkh KJieTOK anHAepMHca 
Leymus racemosus xapaKTepn3yiOTCH HajinqneM nop, npoHH3HBaioii];Hx u;eji- 
JH0JI03HHH, a HHorAa A a ^e qacTb KyTHHH3HpoBamioro cjioh. Kan yme co- 
oSnjajiocb paHee (JKnrap, 1972), qepe3 nopH ocymecTBjineTCH TpaHCHHpan;HH 
6ojiee HHTeHCHBHo, qeM b APyrnx MecTax oSojiohkh anHAepMHca. 3TOMy 
CHOCoSCTByeT, HO-BHAHMOMy, TaKHCe TO, HTO TOJIIIJHHa KyTHHH3HpOBaHHOrO 
cjioh HaA nopoBHM KaHajioM 3HaqHTejibHo MeHbme, qeM b APyrnx yqacTKax 
oSoJioqKH. 

CjieAyeT noAuepKHyTb TaKH^e Hajinqne enje oahoh CTpyKTypHon ocoSeH- 
hocth Hapyn^HOH CTeHKH KJieTOK anHAepMHca 3jiaKOB — npncyTCTBHe neKTH- 
hobhx Bem;ecTB, KOTopne pacnojiaraioTCH hoa KyTHKyjioii. Y Leymus racemosus 
neKTHHOBan npocjioHKa Mo>neT npHcyTCTBOBaTb TaKnce Men^Ay KyTHHH3npo- 
BaHHHM H Ii;eJIJIK)JI03HHM CJIoeM oSoJIOqKH, npnqeM 3TOT neKTHHOBHH CJIOH 
coeAHHneTCH c cpeAHHHon njiacTHHKOH paAnajibHHX CTeHOK. IleKTHHOBHe 
Bem;ecTBa hbjihiotch rHApo$HJibHHMH, h, corjiacHo Growdy, Tanton (1970), 
CBoSoAHoe npocTpaHCTBO oSoJioqKH cocpeAOToqeHo hmchho b cpeAHHHon 
njiacTHHKe. Hoppnc h ByKOBaK (Norris, Bukovac, 1968) paccMaTpHBaiOT 
neKTHHOBHH cjioh KaK nyTb, no KOTopoMy nepeABHraiOTCH pa3jinqHHe BenjecTBa. 

CorjiacHo nojiyqeHHHM HaMH ashhhm, neKTHHOBbie BenjecTBa bhoaphiotch 
H B TOJimy KyTHKyjIH B BHAe TOHKHX pa3BeTBJieHHbIX npOH^HJIOK — A aH APH- 
tob. CjieAOBaTejibHo, Hapyuman CTeHKa anHAepMajibHOH kjictkh ho Bceii ee 
TOJiiAHHe (BKjiioqaH h KyTHKyjiy) npoHH3aHa npocjioHKaMH neKTHHOBHx Be- 
m;ecTB, KOTopne MoryT oSycjioBjiHBaTb npoHHn;aeMocTb Hapynmbix ctchok 
KJieTOK anHAepMHca. 

TaKHM o6pa30M, Hapyumne ctchkh anHAepMajibrnax KJieTOK napnAy 
c ocoSeHHocTHMH CTpoeHHH, o6ecneqHBaK)in;HMH HanSojiee nojmyio h3ojihu;hk) 
pacTeHHH (bockobbih noKpoB, KyTHKyjia, KyTHHH3HpoBaHHHH cjioh, yTOJim;e- 
Hne ctchok), o6jiaAaiOT h HeKOTopbiMH oco6eHHocTHMH opraHH3an;HM, cno- 
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co6cTByK)in;HMH cbh3h BHyTpeHHHx TKaHen pacTeHHH c BHeniHeii cpeflon 
(nopn Hapyn^HHx CTeHOK, HajiH^ne b KyraKyjie neKTHHOBux npo>KHJiOK, 
OTcyTCTBiie Bocna Ha HenoToptix ynacTKax). 

IIpuHocHM HCKpeHHioio 6jiaroAapHocTi> coTpyAHHKaM jia6opaTopHH aHa- 
tomhh pacTeHHil EHHa E. M. EapMnqeBOH h H. M. KpaBKHHon 3a oKa3aHHoe 
co^encTBHe npn BbinojmeHHH HacTOHUjeH pa6oTH. 
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EoTaHimecKiiii imcTirryT hm. B. JI. KoMapoBa (nojiyueno 6* IV 1973). 

AKa/i;eMHH iiayn CCCP, 

JleHHHrpafl. 


SUMMARY 

A study of the epidermis outer cell wall’s structure in three grass species has been 
carried out. The wax cover on their surface is distributed unevenly. Wax is absent or 
poorly developed on surface sites, situated above the anticlinal walls, as well as in cells, 
situated above ribs and along the edge of the leaf plate. In these places in xerophyte gras¬ 
ses abundant pores have been observed, penetrating all through the outer cell walls. 
The thickness of the cutinized layer above the pores is smaller than in other sites. It has 
been shown that the cuticle is not a homogenous film, but is pierced with numerous fila¬ 
ments composed most likely of pectic substances. 
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I. E. IVANOVA. ON THE TAXONOMY OF LEMNACEAE S. GRAY 

B cTaTbe pa3BHBaiOTCH npeACTaBjieiiHH o6 dbojiioahh <J)ponAa phckoblix, Ha ocHOBaHHH 
KOTOpUX Onpe^ejIHeTCH B03M0>KHaH nepBHHHOCTb H BTOpHHHOCTb npH3HaKOB (J)pOHfla pnc- 
kobhx, BnepBbie b hctophh n3yqeHHH ceMeiicTBa npe^JiaraeTCH cxeMa (JmjioreHeTuqecKnx 
B3aHMOOTHOmeHHH MOKfty pOflaMH H BH^aMH. OSu^enpHHHTblH peAyKIi;HOHHbIH PHA Spiro - 
dela — Lemna — Wolffiella—Wolffia npefljiaraeTCH 3aMemrn> 3BOJiK)ii;HOHHbiM pnAOM Spiro - 
dela — Lenina — Wolffia — Wolffiella. 

CeMencTBo phckoblix Bee enje ocTaeTCH Maji0H3yqeHH0H o6jiacTtio cncTe- 
MaTHKH. Bhaob 3Toro ceMencTBa b EBpone oqeHb HeMHoro, b AMepHKe h A$- 
pnKe ceMencTBo 6oraqe, ho h 3Aecb bhali phckoblix paccenHLi no pa3Jin i iHHM 
reorpa(|)HqecKHM oSjiacTHM, Tan hto npaKTHqecKH, 6e3 ckojilko-hhSyal yflOB- 
jieTBopHTejiLHon rHnoTe3Li o npoHCxon^AeHHH h 3bojhoh;hh Bcero ceMeiicTBa, 
He npe^CTaBJineTCH bo3mo>khmm BcecTopoHHe H3yqHTb CHCTeMaTHKy 28 — 30 
ero bhaob. JlHTepaTypHbie CBe^eHHH o Mop$oJiorHH h Shojiothh bhaob ona3H- 
BaiOTCH cy6 r beKTHBHo oahoctopohhhmh, hchojihlimh. JlHTepaTypa O PHCKO¬ 
BLIX H3o6nJiyeT CHHOHHMaMH (Lemna cyclostasa Ell. h L. valdiviana Philippi; 
L. angolensis Welw. h L. aequinostialis Welw.; L. disperma Hegelm. h 
L. parodiana Giardelli; Wolffiella hyalina h Wolffia hyalina\ Wolffiella 
repanda h Wolffia repanda). IIojiHou;eHHLie Mop$ojioro-3KOJiorHqecKHe xapaK- 
TepncTHKH bhaob MoryT 6litl a^hli jihihl Ha ocHOBe npneMJieMOH rnnoTe3H 
npoHexoH^AeHHH phckoblix. Mli npeAJiaraeM pa3pa6oTKy HeKOTopLix Bonpo- 
COB npOHCXO>KAeHHH, 3BOJIK)U;HH H CIICTeMaTHKH CeMeHCTBa phckoblix, hto homo- 
>KeT orpaHHHHTL b A^JiLHennieM Kpyr 3aAaq b GjHDKaimiHX HCCJieAOBaHHnx 
ceMencTBa h c^ejiaeT hx Sojiee ijejieHanpaBJieHHLiMH. 

CeMencTBo phckoblix BKJiioqaeT 4 po^a: cnnpoAejiH Spirodela Schleid., 
jieMHa (pncKa) Lemna L., bojil^hh Wolffia Hork., bojil^hcjuih Wolffiella 
Hegel m. 

Poa cnnpoAejiH npeACTaBJieH 5 BHAaMn: Spirodela intermedia W. Koch 
cnnpoAeJiH npoMOKyToqHan, S. biperforata W. Koch c. ABynpoH3eHHan, 
S. punctata (Meyer) Thompson c. ToqeqHan, S. polyrrhiza L. c. MHoroKopHe- 
Ban hjih MHoroKopeHHHK oSlikhobchhlih, S. olygorrhiza (Kurz) Hegelm. 
c. MajioKopHeBan. HepTLi opraHH3an;HH, CBOHCTBeHHbie poAy cnnpoAeJiH, 
coctoht b cjieAyionjeM (puc. 1, A). njiaBaiomee Tejio noxo>Ke Ha 3ejieHLin jihct 
c nyqKOM KopHen CHH3y (2—16). KopHH He BeTBHTCH, He 3 aHKopHBaiOTCH 
h jinmeHH KopHeBHX bojiockob. MojioALie pacTeHHH h peAKo HaSjnoAaeMLie 
TLIHHHKH H HCCTHK BHABHraiOTCH CO A^a KapMamKOB HOqKOBaHHH, KOTOpne 
HanoMHHaiOT njejieBHAHLie hojiocth: TpeyrojiLHLie hjih 6jih3khc k TaKOBHM 
b oqepTaHHHx. Ha o6pain;eHHOH b B03Ayx noBepxHocTH Tejia orqeTJiHBo 3a- 
MeTHLi tkhjikh. OKpacKa pacTeHHH CBepxy H6jioqHo-3ejieHan, CHH3y, co cto- 
Pohh, oSpameHHOH b BOAy, nypnypHan hjih SjieAHan. Xopomee 0 CBem;eHHe 
cnocoScTByeT HaKonjieHHio nnrMeHTa, h TorAa MoryT 6htl oKpameHH >khjikh, 
a TaK>Ke ToqKa cxotkabhhh hx b BHAe nypnypoBoro HHTHLimKa Ha noBepx- 
hocth, o6pameHHon b B03Ayx. Tlpihhok moh^t 6htl 2— 3, necTHK 1 c 2—6 ce- 


2 BoTaHHHecKHft wypHaji, 10, 1973 r. 
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Mjmo^KaMH. Tan Ha3HBaeMan «cnaTa», KOTopyio mh cqHTaeM Bcero jihihb 
yMeHBnieHHHM cjia6opa3BHTHM BereTaraBHHM (JhjijiokJ ia^neM(oHa me «<$poHA»— 
HaHMeHOBaHne, 6ojiee o6m;enpHHHToe b mhpoboh jnrrepaType o phckobhx, 
cm. HBaHOBa, 1969), moh^ct 6htb otkphtoh, y Apyrnx me bhaob, HanpnMep 
y cnnpoAejiH MHoroKopHeBon, OHa coMKHyTa noAoSHo Menioquy. HaKOHen;, 
caMon npHMe^aTejiBHOH qepTon CDHpo^ejiB hbjihgtch npHcyTCTBHe Ha HHumeii 
noBepxHocTH (JpoH^a njHTKa c 2 cboSoahbimh KpanMH b BH^e yrnen, KOTopne 
npHHHTO cqnTaTB peflyijHpoBaHHHMH npnJiHCTHHKaMH (Engler, 1889) hjih «npo- 



A — BHemHHft BHfl kojiohhh Spirodela polyrrhiza L. (no AayGcy, 1965). (YBeji. 25); E — cxeMa CTpoeHHH 
(J)poH«a Spirodela polyrrhiza (no Hegelmaier, 1868): 1,2 — nepBtiii h TpeTHfi jihcth TpexjmcTHOii My- 
tobi-ch, o6pa30BaBmne (Jjpoha c KapMamnaMH; 3 — BTopofi jihct MyTOBKH, oh >Ke «npo$HjunoM»; 4 — 
ycTbe JieBoro KapMamKa noHKOBaHHn; 5 — oGnacTb noHKOBaHHH jieBoro KapMamKa; 6 — 3anaTOK cecTpnH- 
CHoro (JjpoHna; B — Lemna paucicostata L. (no Maremnapn h Kannji, 1963) (YBeji. 47): 1 — coconeK; 
2 — wnjiKa; 3 — ycTbe JieBoro KapMamKa; 4 — nepBan TMHHHKa; 5 — necTHK; 6 — BTopaa TbiHHHKa, 
7 — «cnaTa»; 8 — «nepemoK»; 9 — ycTbe npaBoro KapMamKa; 10 — KOpeHb; 11 — KopHeBoft nexjniK 


$hjijik>mom» (pnc. 1, E , 3). 8tot opraH oTcyTCTByeT y pncoK. Bhabi poAa chh- 
po^eJiH oTJinqaiOTCH APyr ot APyra uhcjiom KopHeii (1—3; 2 — 5; 5—10; 10— 
18; 16—18), onpacKOH HHmHeii h BepxHen noBepxHocTH (|>poHAa, npncyTCT- 
BHeM nnrMeHTHBix Toqen, uhcjiom >khjiok, CTeneHBio B3AyTOCTH, acHMMeTpnq- 
hoctbio (JpoHAa, xapaKTepoM noHBjieHHH nopHen (oahh hjih ABa kophh npo- 
HH3BIBaiOT «npO(f>HJIJIK)M», COOTBeTCTBeHHO o6pa3yH 1 HJIH 2 OTBepCTHH A^H 
BHXOAa ocTajiBHBix KopHen). 

Poa Lemna (pncna) BKJiioqaeT npHMepHo 11 bhaob. 8to Lemna gibba L. 
pncKa ropSaTan, L. minor L. p. Majian, L. trisulca L. p. TponuaTan (Tpex- 
6opo3AHan), L. obscura Austin, p. HencHan, L. disperma Hegelm. p. 
AByceMeHHan, L, angolensis L. p. aHrojiBCKan, L. minima Philippi p. Kporneq- 
Han, L, valdiviana Ell. p. 6jieAHan, L. trinervis (Austin) Small p. TpexHepB- 
Han, L, perpussilla Torr. p. MaJieHBKan, L . paucicostata Hegelm. p. Majiope6- 
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pncTan. Phckh HAieiOT (pnc. 1, B) jihhib 1 HeBeTBHm;HHCH KopeHb, onycKaio- 
id;hhch b Bo^y. Tbiuhhok o6pa3yeTCH, nan npaBHJio, 2, ho mojkgt 6bitb h 1. 
«CnaTa» y pncon aHrojiBCKOH, KpomeuHOH, gjie^HOH, TpexHepBHOH, AiaJiopeS- 
pncTOH h MaJieHBKOH OTKpHTan, y ocTajiBHux oHa CMiinaeT npan, o6pa3yn 
noflohne AiemoHKa. Bh^li po^a pa3jnraaiOTCH Aien^y co6oh ^jihhoh kophh, 
HHCJIOM >KHJIOK, HaJIHHIieM COCOHKOB H HHrMeHTHLIX TOUeK, HHTeHCHBHOCTBK) 
onpacKH, pa3AiepaMH (jjpoH^a, rjiySnHOH h ouepTaHHHAiH KapAiamnoB houko- 
BaHHH, xapaKTepoAi «cnaTH». 

POflBI BOJIB(J)HH H BOJIB(j)HeJIJIH OftHHaKOBO He HAieiOT KOpHeH H «CHaTLI» 
(pnc. 2). r eHepaTHBHLiH annapaT y hhx npeflCTaBjieH jihhib 1 tuuhhkoh h 1 ne- 
CTHKOAI, C e^HHCTBeHHOH CeAlHHOUKOH. PaCHOJiaraeTCH OH Ha HOBepXHOCTH, 
o6pam;eHHOH b B03^yx, b hgSojibihoai yrjiyhJieHHH, Tan Ha3BiBaeAiOH i^bgtohhoh 
HAine (pnc. 2, 7). BereTaTHBHoe pa3AiHOH^eHHe nponcxo^HT H3 e^HHCTBeHHoro 
KapAianiKa nouKOBaHHH, oSpanjeHHoro bxo^oai k ^HCTaJiBHOAiy KOHijy $poH^;a, 
TaKHAi o6pa30Ai, Aiojio^He pacTeHHH Jierno nona^aiOT b Bofly. Po^; bojib^hh 
npeACTaBJieH npomeuHBiAiH mapoo6pa3HBiAin hjih 3epHHCTBiAiH (jjpoH^aAin, 
CBH3aHHBIAIH HO 2 HJIH OflHHOUHBIAIH (pHC. 2, 1—3 , 7), OHH HaCTOJIBKO AiaJIBI 
(1—1.5 aiai), hto Jierno AioryT 6bitb nepeHeceHBi BeTpoAi h BOflonJiaBaiomHAiH 
HTHijaAiH Ha 3HaHHTeJiBHBie paccTOHHHH. H3BecTHo 6 bh,o;ob po,n;a BOJIB(j)HH: 
Wolffia punctata Grisebach bojib^hh TOueuHan, W. papulifera Thompson 
b. cocoHKOBan, W. brasiliensis Wedel b. 6pa3HJiBCKan, W. microscopica (Grif¬ 
fith). Kurz b. AiHKpocKonHqecKan, W. columbiana Karsten b. KOJiyAiSnaHa, 
W. arrhiza( L.)Wimm. b. SecKopHeBan. Bojib^hh HanoAiHHaioT njiaBaiomne 
3epHa H HBJIHIOTCH CaAIBlAIH AiaJieHBKHAIH IJBeTKOBBLMH paCTeHHHAIH. Y BOJIB(j)HH 
KOJieSjIIOTCH pa3AiepBI (JjpOHflOB, OTJIHHaiOTCH OHH XapaKTepOAI TOneHHOH 
nnrAieHTaijHH, ocoheHHOCTHAiH nepexo,n;a BepxHen HOBepXHOCTH (JpoH^a b hh;k- 
HIOK), xapaKTepoAi B3,HyTHH (JpOHfla, HaJIHUHeAI KOHHHeCKHX COCOHKOB Ha Bepx- 
Hen HOBepXHOCTH, y bojib^hh cJie^yeT T&Kme o6pam;aTB BHHAiaHHe Ha ycTBe 
BereTaTHBHoro KapAiamna nouKOBaHHH (npo,n;oJiBHo- hjih nonepeuHOBBmray- 
Toe, oBaJiBHoe). 

Po a BOJiB^HeJiJiH BKJHonaeT Tanne me KpomeuHBie pacTeHHH, ho, b OTjnnme 
ot bojib^hh, hx TeJia jieHTOBH^HBi h cijenJieHBi HHor^a KJiyhouKaAin b 6oJiBmoAi 
HHCJie, nan HanpnAiep y bojib^hgjijih 3Be3^naTOH (pnc. 2, 4). HAieeTCH jihmb 
o^Ha HCKJiiOHHTejiBHo CBoeo6pa3HaH (j)opAia, oSHTaiomaH b A$pHKe h IleHTp. 
AAiepHKe — BOJiB(j)HeJiJiH BejiBBHna (pnc. 2, 10 ), ee Tejio imeeT $opAiy otho- 
CHTeJiBHO mnpoKOH CKJia^HaTOH no npanAi JieHTBi, Ha KOTopoH cBepxy pa3Aie- 
m;aiOTCH 2 oBajiBHBie ijBeTouiiBie haikh, e^Ba pa3^;ejieHHBie tohkoh HJieHuaTon 
BepTHKaJiBHOH neperopo/iKOH. Bcero H3BecTHo 8 bh^ob bojib^hgjijib: Wolf- 
fiella welwitschii Hegelm. BOJiBcjmejum BejiBBnua, W. hyalina (Delile) He¬ 
gelm. b. rnaJiHHa, W. repanda Hegelm. b. BMeAmaTan, W. oblonga Phipippi 
b. npoflOJiroBaTan, W. lingulata Hegelm. b. H3BiHKOBan, W. gladiata He¬ 
gelm. b. AieneBHflHaH, W. floridana (Smith) Thomps. b. 3 Be 3 ^naTaH, W. den- 
ticulata Hegelm. b. 3y6^aTaH. Bh^m po^a bojib^hgjijib OTJinnaiOTCH pa3Aie- 
paAiH h onepTaHHHAiH $poh^ob, xapaKTepoAi hx cn;enjieHHH, CTeneHBio CAieigeHHH 
b 6ok KapAiamna nonKOBaHHH, pa3BHTneAi «nepemKa» paHee OT^ejiHBme- 
toch (jjpoH^a, kotopbih, KaK aibi noJiaraeAi (pnc. 2, 5, S), nrpaeT po.TB npoTH- 
BOBeca y SecKopHeBBix norpy>KeHHBix bojib^hgjijib. HAieeT 3HaneHHe TaKJKe 
(j)opAia KapAiamna nonKOBaHHH, ero rjiySnHa. 1 

HecAiOTpH Ha bh^haibic Aiop^oJiorHnecKHe pa3JiHHHH, ^jih Bcex npe^cTaBH- 
- Tejien ceAiencTBa phckobbix aioh^ho Ha3BaTB pha o6m;Hx ocoSeHHocTen, koto- 
pBie H03B0JIHI0T BBIHJIGHHTB 3Ty TpyHHy paCTeHHH H3 BCeTO AIHOTOo6pa3HH 
n;BeTKOBBix: bo^hbih o6pa3 >KH3HH, AiaJiBie pa3AiepBi, oTcyTCTBne hchoto njie- 
HeHHH TeJia Ha KopeHB, CTeSejiB, jihct; pe^Koe HeperyjmpHoe ii;BeTeHHe h bbi- 
coKan aHeprHH BereTaTHBHoro pa3AiHo>KeHHH; HecAiOTpH Ha bo^hlih o6pa3 
>kh3hh, — B03fl;ymHoe u;BeTeHHe, c neAi CBH3aHBi AiHoroo6pa3HHe CTpyKTypHBie 
npHcnocohJieHHH. 

Pofli cnHpo^eJiH h po a pncKa ohBe^HHHiOTCH b noflceAiencTBo neAiHOBBix 
Lemnoideae , po^; bojib^hh h bojib^hgjijih — b no^ceAieHCTBO bojib^hgbbix 
Woljfioideae. OneBn^HOH cbh3h Aien^y no^ceAieHCTBaAiH bmhchhtb He y^aBa- 
jiocb, h b 3toai oTHomeHHH xapaKTepHO BBiCKa3BiBaHHe J(ay6ca (Daubs, 


2 * 
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1965): 5): «Cbh3b Memjsj Spirodela h Wolffia MeHee oneBHflHa , 1 h name Me^y 
npoMe>KyTOHHHMH BHflaMH Lemna h W olffiella He HMeeTCH bo3mo>khocth npo- 
BeCTH npHMyiO CBH3B». 

TeHeTHHecKyio cbh3b Me^y noflceMencTBaMH Morjia 6 h pa3pemHTB pa3- 
ra^na 3bojiiod;hh (^poH^a phckobbix, ho Heo6xoflHMHM ycjioBHeM ^jih aToro 



Phc. 2. IIoflceM. Wolffioideae 

1 — Wolffia Columbiana Karst.; 2 — Wolffia punctata Griseb.; 3 — Wolffia papulifera Thomps. b BOfle; 
4 — Wolffiella floridana (Smith) Thomps. b BOfle (no Hicks, 1937,I— 4); 5 — Wolffiellagladiata Hegelm. 
b BOfle; 6 — tot me bha, 2 CBH3aHHHX Memfly codoft (fcpOHfla; 7 — Wolffia microscopica (Griffith) Kurz. 
(Ybcji. 45), flsa cBH 3 aHHMX Memfly codoB (fcpoHfla c 3ydnnKaMn no KpanM, napeHXHMaT03HhiM bwpoctom 
CHH 3 y h LjBeTOHHOft HMKOft CBepxy; 8 — Wolffiella hyalina (Delile) Hegelm. (Ybcji. 35) — B3pocJiuft 
(JjpoHfl c cnjibHO pa3BHTMM «HepemKOM» h jiaTepajibHoft ijBeTOqHOft HMKoft; 9 — Wolffiella repanda He¬ 
gelm. (Ybcji. 9) — flBa CBH3aHHbix flBeTymwx $poHfla, npan BhieivmaTO-ayduaTHe, cencaeT «nepemoK» 
paHee odocodnBmerocn (JjpoHfla ( 5 — 9, no Daubs, 1965); 10 — Wolffiella welwitschii Hegelm. — flBeiy- 
mnft (JjpoHfl c flByMH flBeTOUHbiMH HMKaMH h BOJiHHCTWMH KpaHMH. (Ybcji. 7.5) (no Hegelmaier, 1868) 


HBjmeTCH y^oBJieTBopHTejibHoe o6 , BHCHeHHe npnpoflBi hx Tejia. Blijih bli^bh- 
HyTH pa3JiHHHtie rnnoTe3Li o nponcxo>Kji;eHHH Tejia phckobbix, ho Bee ohh ona- 
3 aJincb 6ecnJio ( n;HHMH h Hnnero cynjecTBeHHoro He ^o6aBHJiH k noHHMaHHio 

3B0JH0n,HH $pOHfla, HH OflHy H3 HHX HeJIB3H 6 lIJIO pa3BHTB B TeopHH) 3BOJIH)ipUI 
$poH/i;a. IlpHBOAHM KpaTKoe H3Jio>KeHHe Han6oJiee 3HaHHTejiBHHx rHHOTe3 
(b XpOHOJIOrHHeCKOM nopHffKe). 

XereJiBMaenp (Hegelmaier, 1868) CHHTaeT $poH,o; phckobbix occbbim op - 
raHOM c nojiHOCTBio pe^yn;HpoBaHHBiMH jihctbhmh y bojib^hh. Cnnpo^ejiH ine 

1 HMeeT b BHfly 6 jih30CTB Araceae h Lemnaceae. 
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COXpaHHIOT 3 MyTOBHaTLIX JIHCTa B y3Jie (pHC. 1, B). IlepBHH M TpeTHH JIHCTBH 
MyTOBKH CMemeHLi Ha cTopoHy, o6pam;eHHyK) b B03jjyx, h cpocjihcb, ohh 
npHHHMaiOT ynacTne b o6pa30BaHHH KapManiKOB nonKOBamiH. Btopoh jihct 
pacnoJiaraeTCH HanpoTHB stoh napu: no ,o;pyryio CTopoHy och h o6pa3yeT 
«npo(|)HJiJiK)M», KOTopLin hojihoctbk) pe,o;yu;HpoBaH y phckh (pnc. 1, B, 3 ). 
B na3yxax BepxHen napn jihctbcb 3aKJia^iiBaK)TCH Sy^ymiHe oceBLie no6ern. 
y bojib(J)hh no6er npoflOJDKeHHH 6epeT HanaJio ot hohkh H3 na3yxn nepBoro, 
TenepB hojihoctbio pejjyijnpoBaHHoro JincTa. IIohkh me flByx ^pyrax pejjyijH- 
poBaHHLix jincTBeB — ijBeTOHHBie. B KanecTBe AOKa3aTejiBCTBa XereJiBMaenp 
roBopnT o flByx n;BeTOHHLix nonnax, npHcynjHx BOJiB(|)HeJiJie BeJiBBnqa. 

BHrjiep (1887, — h;ht. ho: Lawalree, 1943) paccMaTpnBaeT $poH^; phcko¬ 
bbix Kan JiHCTOBeTBB oco6oh npnpoflBi: TepMHHajiBHan nacTB (JpoH^a o6pa30- 
BaHa JIHCTOM, KOTOpBIH CJIHBaeTCH C npOflOJDKaiOmHMCH CTe6jieM (o6jiaCTL 
3aJio>neHHH noneK, kophh). 0 npoHexomfleHHH KapManiKOB nonKOBaHHH 
BHTJiep Hnqero He flo6aBJineT. Bee Tejio phckobbix oh Ha3MBaeT <j)HJiJioKJia- 
ffneM. 

BejieHOBCKHH (1907, — ijht. ho: Schulz, 1962) npnpaBHHBaeT Tejio phcok 
k JincTy. B na3yxe Tanoro JincTa, no ero npe^cTaBJieHHio, yMeHBiueHHan 
nouKa, KOTopan cnoco6HanpoH3BecTHTOJiBKo 1 jihct. Ho 3tot jihct b cBoioone- 
pe,o;B HMeeT na3yniHyio nonny, H3 kotopoh pa3BHBaeTcn Tome tojibko 1 jihct. 

JIotch Lothsy, 1911, — u;ht. no: Lawalree, 1943) roMOJiorH3npyeT $poha 
c pa3HoceMHAOJiBHLiM 3 m6phohom., ceMHflOJiH KOToporo KayjjHHapHBie. 

Ap6ep (Arber, 1915, — u;ht. ho: Lawalree, 1943) paccMaTpnBaeT Tejio 
pncKOBBix Kan $HJiJiOKJiafliHH, coflepmamHH o^Hy cnjiiomeHHyio ocb hjih KJia- 
AO^hh h BLicTynaiomyio hjih paciimpeHHyio nacTB — ^hjijioahh. 

Te6ejiB (Goebel, 1921, — h;ht. no: Schulz, 1962) hojihoctbio OTpmjaeT 
cynjecTBOBaHHe oceBoro opraHa y phckobbix h ocTaHaBJiHBaeTcn Ha tom, hto 

fyponjs, PHCKOBBIX eCTB JIHCT C 3M6pHOHaJIBHOH TKaHBIO B OCHOBaHHH. 

BBimenepeqHCJieHHLix HCCJie^oBaTejien npe>K^e Bcero 3aHHMaJi Bonpoc 
o nyTHX $opMHpoBaHHH Tejia phckobbix. Me>K^;y TeM 3bojiiou;hh TeJia phckobbix 
BHyrpn ceMencTBa ocTaBaJiacB BHe nojin 3peHHH HCCJie^oBaTejieH. HeKOToptie, 
ejjBa KOCHyBiuHCB 3toh TeMBi, OTKa3LiBaJiHCB peuiHTB ee (Daubs, 1965), no,n;- 
HHMan Bonpoc o cbh3hx MejK^y noAceMencTBaMH jjo ypoBHH (JuuioreHeTHnecKHX 
npo6jieM. Pe^yni^HOHHBiH pn^; cnnpo^ejiH—pnena —bojib^hcjuih—bojib^hh 
HpH3HaBaJICH 60JIBHIHHCTBOM 6oTaHHKOB BBHfly OHeBHflHOH npOCTOTLI BOJIB- 
$hh. Ho, BonpeKH 3toh Han5ojiee pacnpocTpaHeHHOH Tonne 3peHH>r, cynjecT- 
ByeT em,e o^Ha, KOTopannpn3HaeT sbojiioijhohhbih Bocxo^Hin,HH pn^; bojib^hh— 
BOJiB^nejiJiH—pnena—cnnpoAeJiH. 3tot MajionpH3HaHHBiH B3rjiH^; OTCTaHBaeT 
b HacTOHmee Bpenn JIaBajiBpe (Lawalree, 1943, 1945). Mbi me cnHTaeM ohih6oh- 
hbimh o6a B3rjiHfl;a Ha sbojiioijhio $poH^;a h (jmjioreHeTHnecKHe cbh3h BHyTpn 
ceMencTBa h npe^JiaraeM HHoe pemeHne 3toh 3a^anH. 

BHanaJie mbi nom»iTajiHCB yncHHTB ocHOBHBie HCTopnnecKHe Bexn b $opMH- 
poBaHHH phckobbix. TaKHx Bex mbi BBi^ejiHJiH 3: 1) cyrna, 2) BO,a;a, 3) bo^ocmbi, 
CaMBie Heyflo6HBie flJIH >KH3HH IJBeTKOBBIX, CO 3HaHHTeJIBHBIMH KOJie6aHHHMH 
COffepHxaHHH HHTaTe JIBHBIX BemeCTB H MeHHK)m;HMCH KOJIHneCTBOM BOJJBI, 
BnjiOTB jjo noJiHoro BBicBixaHHH ee. npe^KH phckobbix, nan nojiaraeM, o6HTajm 
Ha cyme, btophhhbih rn,n;po(|)HTH3M hx noATBepm^aeTCH (|)aKTaMH H3 6hojio- 
thh ceMencTBa. PncKOBBie pBeTyT b B03^ymH0H cpejje, ohbijihiotch Ha3eMHBiMH 
areHTaMH, th^po^hjikh y hhx HCKJiioneHa (MBaHOBa, 1970). Ko BpeMeHH u;Be- 
TeHHH ohh o6pa3yiOT BceB03M0>KHBie npHcnoco6jieHHH, o6jiemaioiii 1 He onmie- 
Hne b B03fl;yxe. HanpHMep, norpymeHHBie bh^bi phckobbix (pnena TponnaTan, 
BOJiB^nejuiH 3Be3AHaTan) OTHJieHHioT oT^ejiBHBie BereTaTHBHBie $poH^i>i, KOTopBie 
pa3BHBaiOT o6iiJiBHBie B03^yuiHBie KaMepBi h BcnjiBiBaiOT Ha noBepxHocTB bo^bi. 
JleHTOBimHBie BOJiB^nejum: BOJiB(j)HejiJiH MeqeBHAHan, bojib^hcjijih npoflOJi- 
roBaTan ko BpeMeHH n;BeTeHHH o6pa3yiOT no^o6He apnn H3 MaTepHHCKoro 
h flonepHero $poh^ob, Tan hto mojio^oh ^poha CTaHOBHTCH npoTHBOBecoM 
k HCxoflHOMy n;BeTyin,eMy. I^BeTOHHBie hmkh $poh^;ob OKa3BiBaiOTCH Ha bbi- 
CTynaiomen nacTH apnn, r,n;e k TOMy >ne o6hjibho pa3BHBaioTCH B03^ymHBie 
KaMepBi. y BOJiB(j)HejiJiH rnajiHHBi h bojib^hcjuih BBieMnaTOH b nanecTBe npo- 
THBOBeca pa3BHBaeTCH chjibho y^JiHHHiomHHCH «nepemoK» — opraH npnKpen- 
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JieHHH MOJio,a;oro $poHAa k MaTepHHCKOMy. y phckh ropSaTon, phckh hghchoh 
h bojib$hh MHKpocKonH^ecKOH ycTOHHHBoe noJio>KeHHe reHepaTHBHoro anna- 
paia b B03^yiiiH0H cpe^e o6ecneHHBaiOT napeHXHMaT03HBie B3AyTHH hhjkhgh 
noBepxHocTH, 6oraTLie B03AyniHBiMH KaMepaMH. CnnpoAeJiH h HeKOToptie 
Phckh ko BpeMeHH ijBeTeHHH y^JiHHHiOT n;enoHKH $pohaob h o6pa3yiOT Macco- 
Bue cKonJieHHH, hto ^eJiaeT Ha^e^HHM nepenpecTHoe onBiJiemie noJi3aio- 
m,HMH HaCeKOMLIMH. IIpHMeHaTeJIBHLIM HBJIHeTCH TaK>Ke H $aKT HaJIHHHH 
ycTBHn; Ha 6okobhx, o6hhho norpy>KeHHBix b Bo^y CTeHKax bojib^hh. 

CaM no ce6e nepexoA THHHHHoro Ha3eMHoro pacTeHHH c KopHeM, cTeSjieM 

H JIHCTOM B BOfly HBHJICH RJIH npe^KOB pHCKOBBIX MOMeHTOM yxy^HieHHH yCJIO- 
bhh cymecTBOBaHHH. Ho h b boag ohh 6hjih BBiTecHeHBi Ha MaJionpnroAHBie 
fljm APyrnx m^po^HTOB ynacTKH boahoto npocTpaHCTBa: nepecuxaiomHe 
KaHaBBi, Jiy>KH, npy^Bi co 3HawrejiBHBiMH KOJie6aHHHMH ypoBHH boabi. 
9to eiu;e b 6ojibhigh CTeneHH yxy^mHJio ycjioBHH cymecTBOBaHHH hx npe^KOB. 

KaKHM >ne o6pa30M yxy^meHHe ycjioBHH cymecTBOBaHHH Morjio OTpa- 
3HTBCH Ha pa3BHTHH npe^KOB pHCKOBBIX? H3 pa 60 T H. T. BaCHJIBHeHKO (1965), 
10. C. TpHropneBa (1959) bhaho, hto yxy^meHne ycjioBHH cymecTBOBaHHH 
pacTeHHH BJieneT 3a co6oh yMeHBineHne hx pa3MepoB npn coxpaHeHHH cnoco6- 
HOCTH K pa3MHO>KeHHK) B lOBeHHJIBHOM COCTOHHHH. 3tO HpHBOAHT K HOHBJieHHK) 
HeoTeHHHecKHx $opM. HeoTeHHH y pacTeHHH, no H. T. BacHJiBneHKo, MO>KeT 
6bitb onpe^ejieHa Kan AOCTH>KeHHe choco6hocth k pa3MHo>KeHHio npn coxpa¬ 
HeHHH oco6eHHocTeH (npe>Kfle Bcero Mop^oJiorHnecKHx) oneHB paHHeB03pacT- 
Horo COCTOHHHH HpH BBIHa^eHHH H3 OHTOTeHe3a H03^HeHmHX $a3 pa3BHTHH. 
HeOTGHHH HBJIHeTCH OflHHM H3 Ba>KHeHHIHX HyTeH 3B0JII0Ii;HH, Rdiiomjzx B03M0>K- 
hoctb nan 6bi (j)HJioreHeTHHecKoro «oMOJio>KeHHH» 6oJiee cTapHx thhob c npo- 
KJia^KOH HOBBIX nyTefi pa3BHTHH. 

C. H. PocTOBii;eB (1905), A. JI. TaxTa^>KHH, (1943), H. T. BacnjiBHeHKo 
(1965) Ha3BiBaK)T pncKOBBie HeoTeHHnecKHMH ^opiviaMH, ho npn 3 tom He pemaiOT 
Bonpoca 06 3 bojhoh;hh ^poH^a. Me me nonLiTaeMCH npe^CTaBHTB Been xapan- 
Tep CTpyKTypHBix npeo6pa30BaHHH npe^KOB phckobbix ao TnnHHHoro $poHAa 
JieMHOBBIX H BOJIB(j)HeBBIX H TeM CaMBIM BBIHBHTB CBH3B Me>KAy HO^CeMeHCTBaMH. 

Kan HaM npe^CTaBJineTCH, b pe3yjiBTaTe HeoTeHHH rnnoTeTHHecKHH npe^on 
Phckobbix BHanaJie mot npeo6pa30BaTBCH b paBHOceMH^oJiBHHH npopocTOK 
C HepaCXO^HIIJHMHCH CeMH^OJIHMH H 3aMKHyTOH Me>KAy HHMH TOHKOH pOCTa 
no6era (pnc. 3, 3). npopocTOK o6jiaAaji cTep>KHeBBL\i KopHeM. 3aTeM oh CTa- 

HOBIIJICH HepaBHOCeMH^OJIBHBIM H HpHo6peTaJI aCHMMeTpHH), CBOHCTBeHHyiO 
pHCKOBBIM. CTep>KHeBOH KOpeHB yTpaHHBaJICH, KaK HeCHOCo6HHH CJiy>KHTB 
opraHOM paBHOBecHH H3-3a noJinpHoro MecTa CBoero hohbjighhh, B3aMeH ero 
H3 anHKaJiBHOH MepncTeMBi B03HHKaji nynoK npH^aTOHHBix KopHen, KOTopBie 
npn^ CBoeM noHBJieHHH npo6ypaBJiHBaJin hh>khioio, o6pam;eHHyH) b BOAy 
cgmhaojiio h 0Ka3BiBajiHCB 6oJiee yAo6HO cMein;eHHBiMH k ijeHTpy $poHAa, o6ec- 
neqHBan ycTOHHHBoe nojio>KeHHe pacTeHHH Ha Bo^e. 

KoHyc HapacTaHHH phckobbix 3aHHMaeT ropH30HTaJiBHoe noJio>KeHHe. 
ynacTKH MepncTeMBi, o6pa3yioiii;He ijbgtkh, b Hauien rnnoTeTHHecKon cxeMe 
(pHC. 3, 5) H3o6pa>KeHH 6jIH>Ke K OCHOBaHHIO $pOH^a. 3aKJHOHeHHBIH B CeMH- 
AOJiH KOHyc HapacTaHHH no6era HaHHHaeT npoH3BO^HTB ^ByjiHCTHBie CTpyK- 
TypBi 3a cnex JiHCTa h ero na3yinHOH hohkh c e,n;Ba pa3BHBinHMCH b cboio one- 
pe^B eflHHCTBeHHBIM JIHCTOM y PHCOK H flByMH JIHCTBHMH y CHHpOACJIB. TaKHM 
o6pa30M, y CHHpo^eJiB npn^aTOHHBie kophh npn CBoeM hohbjighhh npo6ypaB- 
jiHBaioT em;e h TaK Ha3BiBaeMBiH «npo(|)HJiJiK)M» — HOBoo6pa30BaHHe, KOTopoe 
He o6napy>KeHo y pncoK. noHBJieHHe flByx KapMainKOB noHKOBaHHH b $poH^e 
Phckobbix mojkho oSbhchhtb HaJio?KeHHeM APyr Ha APyra jihctobhx njiacTH- 
hok, 3aKJHOHaioin;Hx KOHyc HapacTaHHH no6era. npn otom aho KapMainKOB 
o6pa3yeT MepucTeMa KOHyca, a ctchkh KapMainKOB o6pa3yiOTCH HecpocinHMHCH 
B 3T0H HaCTH JIHCTOBBIMH HJiaCTHHKaMH; OAHaKO B TepMHHaJIBHOH HaCTH $pOHAa 
3TH HJiaCTHHKH CpaCTaiOTCH H o6pa3yiOT MOHOJIHTHyiO ero HaCTB. IIOAoSHOe 
TOJIKOBaHHe npOHCXO^KACHHH (jjpOHAa HOATBep>KAaK)T HeKOTOpHe Ha6jIIOACHHH 

Apyrnx nccjieAOBaTejieH. H. ^Ihcthkob (1870) onncaji kjictkh c h3bhjihcthmh 
CTeHKaMII, CBOHCTBeHHBie 3HHACpMHCy $pOHA, a TaK>Ke KJieTKH C KpaCHBIM 
KJieTOHHBIM COKOM, CBOHCTBeHHBie Cy6'B3HHAepMaJIBHOMy CJIOK) — BHyTpH 
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Phc. 3. CxeMa npOHexojK/jeHHH <{>poHfla phckobbix H3 npopocTKafrnnoTeTHHecKoro ijBeTKo- 
Boro pacTeHHH nyieM HeoTenH^ecKHX npeo6pa30BaHHii phckh ( 1 — 8 ), bojib^hh ( 9 — 10 ), 

BOJibtJuiejijiH ( 11 — 12 ) 

1 — paBHOceMfiflOJibHMii npopocTOK; 2 — HepaBHOceMHflOJibHMft npopocTOK; 3 — CTepwHeBoii KopeHb 
Hcne3, ceMHflOJin coMKHyjincb b TepMHHajibHoft nacTH (cxoflHyio CTpyKTypy HMeeT nepBuft 
(J)poHfl phcok npn npopacTaHHH ceMeHH); 4 — (fcpoHH jieMHOBbix c nynKOM npHnaTOHHbix KopHett, 
MepncTeMa nocTHrna TepMHHajibiioft nacTH <J>poHna n odpa30Bajia hho KapMamKOB nonKOBaHHH; 
5 — cxeMa $poHfla phcok, BHncBepxy, koh yc h apacTaHHH nodera noKaaaH b pa3BepHyT0M BHne, 3anaTon- 
HMe jihctbh nodera cootbctctb yiOT cep hh mojio«mx $poh«ob, pa3BHBaioinHXCH nonepeMeHHO to b jicbom, 
to b npaBOM KapMamKe, hh>khhh nacTb KOHyca h apacTaHHH nodera npoH3BOflHT thhhhkh h necTHK (rnno- 
TeTirqecKaH npojieMHa, kophh HeT, Tejio wcnempeHO imrMeHTHbiMH TonnaMH, KapManiKH noHKOBaHHH 
pacnojiaraiOTCH napajuiejibHO nOBepXHOCTH bohh); 6 — HopMajibHHft $poHfl phckh TpoftnaToft c 3 nocjie- 
poBaTeJibHMMH 3anaTKaMH flonepHHX <{)poHn, caMMft KpynHMft H3 hhx b npaBOM KapMamKe (non mhkpo- 
ckohom npn Man. yBen.); 7 — $pOHn phckh noBepHyT Ha 90°, KapMameK noHKOBaHHH, odpameHHMft b bo 3- 
nyx, odBeneH jiHHneii, KapMameK, 0Ka3aBnraftCH b Bone, odo3HaneH npepuBHCTott jimmeft (rnnoTeTiraecKaH 
npOBOJIb$HH, KapManiKH HOHKOBaHHH BepTHKaJIbHM K JIHHHH HOBepXHOCTH BOflH); 8 — BepXHHft KapMameK 
odpa30Ban HBeTomiyio HMKy c necTHKOM h THHHHKott, HHHtHnft KapMameK CMemaeTCH ycTbeM k da3anbHOMy 
KOHijy ^jpoHna; 9 — $poh« bojib^hh c h bctohhbim h BereTaTHBHMM KapMamKaMH Bnojib dojibmoft och; 
10 — ynjiomeHne <J>poHna bojibcJmh h pacme nneHHe nBeTOHHoft hmkh Ha 2 CHMMeTpnnHbie, cymeHne onpyr- 
jioro Bxona BereTaTHBHoro KapMamna b nonep enHO-meJieBHflHHtt, KaK 3 to HMeeT mccto y bojib^hcjuih BeJib- 
BHHa; 11 — (fcpOHfl BOJIb$HejIJIH, CHJIBHO BH THHyTHft B HJIHHy C 1 COXpaHHBHIHMCH JiaTepaJIBHMM HBeTOH- 
hum KapMamKOM, och MaTepnHCKoro h nonepHe ro <J>pohhob eme coBnanaiOT; 12 — CMemeHne mejieBHflHoro 
Bxona b KapMameK noHKOBaHHH b doK odecnemuio B03M o>khoctb odpa30BaHHH MHoronjieHHBix 
norpymaiomHxcH KOJioHHft, KaK 3 to HMeeT mccto y bojib# hcjijih 3Be3«HaToft. ko — KopeHb; c — 
-ceMHaojin; ji — jihct; cm — CTedenb; nn — KOHyc Hap acTaHHH nodera; n — necTHK; m — TuqHHKa; 
ifji — HBeTOHHan HMKa; bk — BereTaTHBHbift KapMameK; — MaTepHHCKHft ({jpohh; d& — AonepHHH 

(JpOHfl 








<£poHfla, b neperopoflKe, ^ejinmen B03^ymHLie KaMepu Ha 2 cjioh. H. H. Kay$- 
MaH (1868) OTMenaJi 6a3HneTaJiBHBiH pocT $poH^a. XapaKTepHO Tan>Ke noHBJie- 
Hne MOJiOflux pacTeHHH H3 JieBoro h npaBoro KapManmoB (Jpohaob, hto Hano- 
MHHaeT pacnycnaHHe BereTaTHBHLix nonen b na3yxax oHepe^HHx jracTBeB. 
H3BecTHo TaK>Ke nepnoflHHecKoe B03pacTaHne pa3MepoB hohbjihioih;hxch 

$poHflOB, conpoBo>KflaK)in;eecH 3aTeM coKpanjeHneM hx. 

KapJIHKOBOCTB PHCKOBLIX OKa3aJiaCB HOJie3HOH >KH3HH B hoblix ycjio- 

bhhx cpe^H h 3aKpenHJiacB Hacjie^cTBeHHo. MajiBie pa3Mepn cnoco6cTBOBajm 
coxpaHeHHio BH^a name TaM, r^e b pe3yjiBTaTe nccymeHHH Bo^Hoe pacTeHne 
6oJiee KpynHLix pa3MepoB 6lijio o6peqeHo Ha rn6ejiB. He3HanHTejiBHoro yr- 
jiy6jieHHH Ha Rue BOAoeMa c coxpaHHBHiencH BJiaron 0Ka3MBaJi0CB ^ocTaTon- 
hhm, hto6bi pacTeHne ocTaBaJiocB b >khbhx h nepe3 10—15 ^Hen nocjie nep- 
Boro >Ke ROmRfl B0306H0BJIHJI0 HOpMaJIBHyiO >KH3HeAeHTeJIBHOCTB, a BO BpeMH 
BeceHHHX pa3JIHBOB, CJie^yH C naBOflKOBOH BOAOH, 3aHHMaJIO HOBBie >KH3HeHHBie 
npocTpaHCTBa. ^(jih BBi>KHBaeMOCTH BHAa y HeyKopeHHion^HxcH pacTeHHH 
SoJibmoe 3HaneHHe HMejia choco6hoctb hx k 6BicTpoMy BereTaTHBHOMy pa3- 
MHO/KeHHK). 9tO CBOHCTBO HapHfly C KapJIHKOBOCTBK) 3aKpeHJIHeTCH y pHCKO- 
BBIX HaCJiefliCTBeHHO. OTCK)fl;a CTaHOBHTCH nOHHTHBIMH HCKJIIOHHTeJIBHBie MOp- 
(JoJiorHHecKHe h OnoJiorHHecKHe oco6eHHocTH npe^cTaBHTejieH 3Toro ceMen- 
CTBa. 

OpOHA 6eCKOpHeBHX BOJIB(j)HH H BOJIB(j)HeJIJIB. HOHBJIHeTCH KaK pe3yJIBTaT 
AaJiBHenmero coBepmeHCTBOBaHHH opraHH3Ma b cbh3h c npHcnoco6jiemieM 
K BO^HOH cpe^e o6HTaHHH. BoJIB(|)HH H BOJIB(j)HeJIJIH nOJIHOCTBIO yTpaTHJIH 
kophh, a y APyrnx phckobhx kophh coxpaHHioTCH TaM, r^e ohh choco 6 hbi 

BBIHOJIHHTB KaKyK)-HH6yAB H3 TpeX CJieflyiOlUHX $yHKIi;HH: 

1) B c a c bi b a h h e n h t a t e ji t h bi x BemecTB— (^yHKijHH, 
KOTopan hocht ocTaTOHHBiH xapaKTep h nepemjia ko Been HOBepxHOCTH $poHAa. 

2) II o r p y Hi e h h e paneHHH nofl Bo^y c Hanyn- 
ji e h h e m xojioflOB. B cbh 3 h c 3 toh nocjie^HeH (JyHKijHeH cjie^yeT 
3aMeTHTB, hto BeHTe>Ky (Vintejoux, 1959) o6Hapy>KHJi b kophhx phckh MaJion 
npoAOJiBHBie hojiocth AByx po^oB: B03AymHi>ie BHyipn kophh h BOflHBie Me>K^y 
KOpHeBBIM HeXJIHKOM H TeJIOM KOpHH. Oh He nBITaJICH ftaTB HaJIHHHK) 3THX 06- 
pa30BaHHH 3KOJiorHHecKoe TOJiKOBaHiie. MBr CBH3BiBaeM HajiHHHe Tannx nojio- 
CTen co cnoco6HocTBio phcok norpy>KaTBCH npn HacTynjieHHH xojioaob. HaM 
npnxo^HJiocB Ha6jiiOAaTB, KaK pnena rop6aTan, oOjiaAaiomaH caMBiM ^jihhhblm 
K opHeM cpe^H phcok (ao 16 cm), c npn6jiH>KeHHeM 3 hmbi He tojibko o6pa30BBt- 
Bajia 3HMyK)m;He hohkh, ho h onycKajiacB noA BOAHyio noBepxHOCTB HacTOJiBKO, 
HTO OCTaBaJICH B03M0>KHBIM $OTOCHHTe3 A^/Ke B CKyAHBie OCeHHHe COJIHeHHBie 
AHh, KorAa tohkbh Kopna jiBAa, enje He 3acBinaHHaH CHeroM, nponycKaeT coji- 
HenHBie Jiyqn. Kophh phcok npn 3 tom OKa3LiBa jihcb nepenjieTeHBi TaK, hto 
3ejieHBie pacTeHHH 6 bijih hoao 6 ho napamioTy co CTponaMH b bhac KopHen. 
BepOHTHO, K 3TOMy BpeMeHII B03AyniHBie nOJIOCTH B KOpHHX y pHCOK COK- 
panjaioTCH h yBejiHHHBaeTCH cmkoctb boahbix nojiocTen hbctojibko, hto njia- 
Baionj;He pacTeHHH norpy>KaJOTCH h noA boaoh npoAOJi>KaioT aKTHBHyio >KH3He- 
AGHTOJIBHOCTB. 

3) O y H K A H fl COXpaHeHHH paBHOBeCHH. BojibcJ)hh 
H BOJIB(j)HeJIJIH — 3T0 TpOHHHeCKHe H Cy6TponHHeCKHe OpraHH3MBI, TAe He 6 bi- 
BaeT hh3khx TeMnepaTyp h ohh He Hyn^AaioTCH b ce30HH0M norpy>KeHHH noA 
BOAy. IloAo6HaH (J>yHKii;HH KopHen y hhx oTnaAaeT nojiHocTBio, He Hy>KHBi hm 
KOPHH H KaK OpraHBI nHTaHHH, HOCKOJIBKy BCaCBIBaHHe nHTaTeJIBHBIX BemeCTB 
npoHcxoAHT qepe3 bcio noBepxHOCTB Tejia 3 thx pacTeHHH. TpeTBH $yHKii;HH 
KopHen (npnAaBaTB ycTOHHHBoe noJio>KeHHe njiaBaiomHM pacieHHHM) y bo^b- 
$hh h BOJiB^neJiJiB nepemjia k caMOMy <j>poHfly; Bee bojib^hh mapoBHAHBi 
B HHrKHeH HaCTH, a y BOJIB^HH MHKpoCKOnHHeCKOH 3Ta HaCTB $pOHAa Aa>Ke 
BBrnmyra b bhac Hecopa3MepHO pa3BHToro napeHXMaT03Horo KOHyca. Y bojib- 
$nejiJiB ycTOHHHBocTB o6ecneHHBaeTCH 6jiaroAapn o6pa30BaHHio JieHTOBHA- 
hbimh pacTeHHHMH apoK c onymeHHBiMH b BOAy tohkhmh KOHijaMn; apKH 06- 
pa3yioTCH coeAHHeHHBiMH napaMH $pohaob hjih hcxoahhm $pohaom h ajihhhbim 
«H epeiHKOM», CBHCaiODUHM H3 KapMaiHKa HOHKOBaHHH, npn HOMOBAH KOTOporO 
o 6 oco 6 hbhihhch $poha yAep>KHBajicn npe>KAe Ha MaTepHHCKOM $poHAe. 
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TponHHeCKHe SeCKOpHeBLie pHCKOBBie MOrJIH pa3BHTBCH H3 KOpHeBLIX $opjvi, 
yTpaTHBiiiHX KopeHB h c^ejiaBinnx noBopoT b Bo^e Ha 90° (pnc. 3, 7 — 10 ). 
Tanon noBopoT 3aiu,Hin;aJi pBeTOHHBie opraHu ot nona^aHHH boabi ropa 3 Ao 
Ha^;e>KHee, neM «cnaTa» pncoK. Tlpn 3tom necTHK h TBiHHHKa hohbjihiotch H3 
KapManiKa HOHKOBaHHH, o6pam;eHHoro b B03Ayx. 9to yrjiy6jieHne Ha o6pam;eH- 
HOH B B03,nyx CTOpOHe (j)pOH^a BOJIB(j)HeBBIX H CTaJIH Ha3LIBaTB IJBeTOHHOH HM- 
KOH. B D;BeTOHHOH HMKe MOJIOABie (jjpOHflLI He o6pa3yiOTCH, HOTOMy HTO c nep- 
Boro me MOMeHTa CBoero cymecTBOBaHHH ohh HymAaiOTCH b boas. TaKHM 
o6.pa30M, no HaniHM npeACTaBJieHHHM, ijBeTOHHaH hmkb 6ecKopHeBLix phcko- 
bhx h KapMamen noHKOBaHHH KopHeBLix phckobbix — opraHH roMOjrorHHHBte. 
B ijBeTOHHOH HMKe TenepB yme He Morjia hohbhtbch «cnaTa», nocKOJiBKy 3to- 
caMBin mojioaoh $poha, 3aKJHOHaioni;HH u;BeTOHHyio noHKy (MBaHOBa, 1969). 
Bot noneMy mbi He HaxoAHM cjieAOB «cnaTBi» y bojib<|)hh h bojib^hgjijib. Bto- 
pon me KapMamen HOHKOBaHHH OKa3aJicn o6pam;eHHBiM b boay h no-npenmeMy 
npoH3BOAHJi MOJiOABie pacTeHHH. y 6ojiee hphmhthbhbix npeACTaBHTejien oh 
coxpaHneT bha npoAOJiBHon njejin, o6pam;eHHOH b boay. 

Mbi pacnojiaraeM hckotopbimh AOKa3aiejiBCTBaMH b noJiB3y hoao 6 hoh Tpan- 
TOBKH npOHCXO>KA6HHH $pOHAa 6eCKOpHeBBIX PHCKOBBIX. M3BeCTHO, HTO (j)pOHA 
BOJIB(j)HH H BOJIB(|)HeJIJIB npOH3BOAHT BABOe MeHBHie AOHepHHX o6pa30BaHHH, 
neM $poha pncoK h cnnpoAeJiB. y bojib^hh H3 eAHHCTBeHHoro KapManiKa hoh- 
KOBaHHH MO/KeT HOHBHTBCH 5— 6 nOCJieAOBaTeJIBHBIX (J)pOHAOB, y PHCOK H3 
AByx KapManiKOB hohbjihctch nonepeMeHHO 12—13 (Jpohaob. y bojib^hh 
H3BecTHBi pyAHMeHTapHBie ycTBnpa, BCTpenaiomnecH HHorAa Ha 6 okobbix, 
norpymeHHBix b boay CTeHKax $poHAOB. Ohh MorjiH coxpaHHTBcn H3 pa3BH- 
tbix ycTBHii; pncoK, y kotopbix ycTBHija peryjinpHO BCTpenaioTCH Ha noBepx- 
hocth $poHAa, o6pam;eHHOH b B03Ayx. MojioABie hohkh bojib^hh b otjihhhc 
ot pncoK, no MHeHHio HenoropBix HCCJieAOBaTejieH (Hegelmaier, 1868; La- 
walree, 1943), coBepmaioT noBopoT och H3 BepTHKajiBHoro nojiomeHHH b ro- 
pH30HTaJIBH0e, HTO MO/KeT 6BITB o6T»HCHeHO TBKme HpOHCXO>KAGHHeM HX H3 aHa- 
JiornHHBix noneK pncoK, npeTepneBiunx BMecTe c $pohaom noBopoT Ha 90°. 
06pam;eHHBiH b boay KapMamen noHKOBaHHH npoBOJiB(|)HH, nan mb] Ha3BajiH 
rnnoTeTHHecKoro npeAKa phckobbix, nocTeneHHO CMenjajiCH k 6a3aJiBHOMy 
KOHii;y $poHAa. 9thm mbi o 6 t»hchhgm cymecTBOBamie y 6ecKopHeBBix phckobbix 
pa3JiHHHBix no $opMe hx ycTBeB KapMamnoB BereTaTHBHoro noHKOBaHHH, 
ot npoAOJiBHO-mejieBHAHoro ycTBH y bojib^hgjijih BejiBBHHa k onpyrjioMy 
y bojib^hh 6ecKopHeBOH h k nonepeHHo-m;ejieBHAHOMy y bojib^hh MHKpocKonn- 
HeCKOH H BOJIB$HeJIJIH BBieMHaTOH. OcTaeTCH A 06 aBHTB HeMHOro 06 OBOJUOIJHH 
(JpoHAa BOJiB^nejiJiB. 06nTaHHe b ojmroTpo(j)HBix BOAoeMax, rAe pncKOBBie Hym- 
AaJiHCB b yBejiHneHHH BcacBiBaioin,eH noBepxHocTH, no Been BepoHTHOcTH, o6yc- 
jiobhjio n jiockocthoh pocT h npeoSjiaAaHHe pocTa Tejia b Rrnmy. E[ohbhjihcb 
$P0HABI, THHHHHBie RJIH BOJIB(|)HeJIJIB. fljIH (|pOHAa BOJIB(|)HeJIJIB CBOHCTBeHHO 
HajiHHHe 1—2 npoAOJiroBaTo-oBaJiBHBix abctohhbix hmok, pacnoJiomeHHBix 
naTepaJiBHo ot hpoaojibhoh och $poHAa, TorAa KaK y bojib^hh pacnoJiomeHiie 

ABeTOHHBIX HMOK MeAHaHHOe. BoJIB(|)HeJIJIH MOTJIH B03HHKHyTB H3 $poHAa 

bojib^hh, y KOToporo 6 biji chjibho BBipameH hjiockocthoh pocT. 9 to Morjio 
npHBecTH k pa3AeJieHHio KapManiKa noHKOBaHHH Ha 2 npoAOJiroBaTO-OBaJiBHBie 
Hacra, BHanaJie pa3AeJieHHBie tohkoh neperopoAKon. 3aTeM 3Ta me oco6eH- 
hoctb pocTa Morjia npHBecTH k o6pa30BaHHio TpeyroJiBHoro, njiocKoro, none- 
peHHo-m;ejieBHAHoro KapManiKa noHKOBaHHH bojib^hgjijib. B otom OTHomeHHH 
BOJiB^nejuiK) BejiBBHHa cjieAyeT paccMaTpHBaTB nan mHBoe HCKonaeMoe. 
IIpeo6jiaAaHHe pocTa b A^HHy npnBejio k ^opMHpoBaHHio coBpeMeHHLix jichto- 
BHAHBIX BOJIB(j)HeJIJIB C HX eAHHCTBeHHOH 60K0B0H IJBeTOHHOH HMKOH (BTOpaH 

peAYAnpoBaJiacB) h c coBnaAaiomHMH no och MaTepnHCKHMH h AonepHBiMH 
$poHAaMH (pnc. 3, 11 ). M3 hoao6hbix $opM MorjiH hohbhtbch kojiohhh THna 
BOJiB$HeJiJiH 3Be3AHaTon, KorAa 3a cneT CMem;eHH h ycTBH KapMamna noHKOBa- 
hhh b 6ok ot och h cepnoBHAHOH (J)opMBi (|)poHAa ona3ajiocB bo3mo>khbim o6pa- 
30BaHHe KOJiecoBHAHBix kojiohhh (pnc. 3, 12 ), choco6hbix norpymaTBCH 
b bo Ay 3a cneT opraHnnecKiix ocTaTKOB, 3aAepmHBaioin,HxcH b KJiy6oHKax 
KOJIOHHH. 
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Hcxoflfl H3 H3Jio>KeHHoro, mbi 0TKa3HBaeMCH ot o6in;enpHHHToro pe#yK- 
HHOHHoro pn^a: cnnpoffejiH—pncna—BOJiBijmeJum— bojib$hh h cwraeM 60- 
Jiee npaBHJiBHon cnerjuajmsaijHK) b pn^y: cnupoflejm—pncna— bojib<|)hh— 
BOJiBcjmejiJiH. Mmfty no^ceMencTBaMH h po^aMH y phckobbix cbh3b cTaHOBHTCH, 
TaKHM o6pa30M, OHeBH^HOH. IIpi! 3TOM HeTpy^HO BLIHBHTB HepBHHHBie H BTO- 
pHTOBie npH3HaKH b CTpoeHHH phckobbix h 3aKJiK)qHTB aHaJiH3 BnepBBie co- 
CTaBJieHHLiM rjik ceMencTBa BapnaHTOM (jiHJioreHeTHHecKOH chctcmbi Ha ypoBHe 
BHffa (cm. cxeMy (jmjioreHeTHHecKHX CBH3en Lemnaceae h nepeneHB xapan- 
TepH3yioiii;HX npn3HaKOB). 

CxeMa (j)HjioreHeTH x iecKHx CBH3eii b ceM. 

Lemnaceae S. Gray 

Wolffiella 

floridana 


Wolffia 

■microscopica — 


Wolffia Wolffia 
columbiana arrhiza 


Wolffiella 

gladiata 


Wolffiella 

denticutata 


Wolffiella 

repanda 


Wolffiella 
lingulata 
Wolffiella 
oblonga 

Wolffiella 

hyalina 


Wolffia 

punctata 


■ Wolffia 
papulifera 


Wolffia 

brasiliensis 


Wolffiella 

welwitschii 


prowolffia 


Lemna Lemna Lemna 

cyclostasa perpussilla paucicostata 

Lemna Lemna 

minima '— trinervis l 


Lemna 

angolensis 


Spirodela 

olygorrhiza 


Spirodela 

punctata 

Spirodela 

biperforata 


Spirodela 

intermedia 


Spirodela 

polyrrhiza 


Lemna 

trisulca 

Lemna 
minor p 


Lemna 

gibba 


Lemna 

obscura 

Lemna 

disperma 


II o a c e m e fi c t b o ji e m h o b ri e 


nepBiraiBie npn3HaKH 

1 . IIjIOCKHe (JpOHflH 

2. I^eno^KH, nnaBaiomHe Ha noBep xhocth 

3 . Eojibmoe hhcjio KopHefi 

4. OTKptiToe noKpBiBano 

5. TpH TBIHHHKH 

6. Eojibmoe hhcjio ceMHnoneK 

7 . AHaTponHBie ceMHHOHKa 

8. KopOTKHH KOpeHb 

IIoflCeMeHCTBO 
IlepBHHHbie HpH3HaKH 

1. 3jijmncoBHAHrie $pOHAri 

2. njiasaiomHe 


BTOpHHHbie HpH3HaKH 

B 3 Ay Trie <{>poHAri 
IIorpy>KeHHrie n,enoHKH 
Manoe hhcjio KopHen 
MemKOBHAHoe noKpbroajio 

,U|Be TBHHHKH 

He6ojibmoe hhcjio ceMnnoneK 
Ot reMHaHaTponHrix ao opTOTponHtix ceMH 
HOHeK 

^JIHHHEIH KOpeHb 

b o ji b (ji h e b h e 

BTOpHHHBie npH3HaKH 

IIIapoBHAHbie h neHTOBHAHrie $poHAri 
ITorpy>KeHHbie 
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3. IIpo^ojiroBaTo-OBajibHoe ycTbe KapMamKa 
nOHKOBaHHH 

4. ycTbHn;a Ha 6 okobbix CTeHKax 

6. OflHa pBeTOHHan HMKa 

5. Cjia6o pa3BHTtiH «HepemoK» 

7. Me^HaHHoe nojio>KeHHe abctouhoh hmkh 

8. Och MaTepHHCKoro h AonepHero $pohaob 
coBna^aioT 


IIonepeHHO-meneBHAHoe ycTbe KapMamKa 
HOHKOBaHHH 

OTcyTCTBHe ycTbHn; Ha 6 okoblix CTeHKax 
flse ABeTOHHbie hmkh 

«HepemoK» b BH^e KopHenoAo6noro Bwpo- 
CTa 

JIaTepanbHoe nojiomeHHe AseTOHHOH hmkh 
Och MaTepHHCKoro h AO^epHero ^pqhaob 
H e coBnaAaioT 


no noBOAy co3AaHHoro HaMH BapnaHTa (j)HJioreHeTHHecKOH chctcmli ce- 
MencTBa phckoblix mli aoji>khli 3 aMeTHTB, hto, paSoTan HaA Heio, mli Bee 
6 oJiee oru;ym;aJiH 3 HaHHTejiLHLie npo 6 eJiH b HaKonJieHHHx npe>KAe cbgaghhhx 
o BHAax ceMencTBa. Tan, npn onncamiH bhaob cnnpoAejiL ynymeHbi AaHHLiG 
O COOTBeTCTBHH HHCJia >KHJIOK KOJIHHeCTBy KOpHefi, O CTeneHH OTKpWTOCTH 
«cnaTH». noaTOMy, noMenjan cnnpoAeJiio npoMe>KyTOHHyK) b ocHOBe chctgmli, 
mli o>KHAaGM, hto y 3Toro BHAa 6 yAym;HG nccjiGAOBaTGJin o 6 Hapy>KaT oTKpbiTyio 
cnaTy. Mli cohjih bo 3 Mo>khlim iiomgctiitl btot bha b ochobg chctgmh noTOMy, 
HTO OH o 6 jiaAaGT MGHGG pGAyAHpOBaHHOH KOpHGBOH CHCTGMOH H o 6 jiaAaGT 
TO^GHHOH HHrMGHTapHGH, T. G. npH3HaK0M, HIHpOKO CBOHCTBGHHLIM pHAy PH- 
COK, BOJIL(j)HH H BOJIL(j)HGJIJIL, a TaK>KG CHOCo 6 hOCTLK) 06pa30BLIBaTL BLIHyKJILIG 
CHH3y $pOHALI. 

^JIH HGKOTOpHX BHAOB pHCOK OCTaGTCH HGH3BGCTHOH A™Ha KOpHH, XapaK- 
TGp CnaTLI, CpaBHHTGJILHaH aCHMMGTpHH $pOHAa, MaJIO H3BGCTHO O CTpOGHHH 
KapMaiHKOB HOHKOBaHHH H HX HanpaBJIGHHOCTH K BOA© y BOJIL(|)HH, MaJIO CBG- 
AGHHH O CTGHGHH COBMGIAGHHH OCGH MaTGpHHCKOrO H AOHGpHGTO $pOHAOB 
y BOJIL^HGJIJIL, o paCHOJIOJKGHHH IJBGTOHHLIX HMOK H HX CTpOGHHH. CbGAOHHH >KG 
HO 3KOJIOrHH BHAOB HBJIHIOTCH CJIHHIKOM CKyAHLIMH, HT 06 LI MOJKHO 6 LIJIO HC- 
n0JIL30BaTL HX npn PGHIGHHH BOnpOCOB (j)HJIOreHHH CGMGHCTBa. 

Mh HaAGGMCH, HTO HHTGpGCylOIAHGCH H 3 yHGHHGM CGMGHCTBa pHCKOBLIX yH- 
TyT BHCKa3aHHLIG B A a HHOH CTaTLG C 006 pa>KGHHH HO nOBOAy B03M0H<H0T0 Xa- 
paKTGpa AaJILHGHIHHX HCCJIGAOBaHHH CGMGHCTBa. 
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KocTpoMCKoh (IIojiyHeno 28 XI 1972). 

neAarorHHecKHH HHCTHTyT. 


SUMMARY 

In the article the concepts of the evolution of the fronde Lemnaceae are developed, 
on the basis of which the primary and the secondary characters for the Lemnaceae fronde 
are outlined, and a scheme of phylogenetic interrelations between genera and species 
is suggested. The substitution of the commonly accepted reductional row: Spirodela — 
Lemna — Wolffiella — Wolffia by the evolutional row: Spirodela — Lemna — Woljfia — 
Wollffiella is proposed. 
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T. B. (DajibKOBa 

CE30HHME H3MEHEHHH TEnJIOYCTOHHHBOCTH KJIETOK 
BbICfflHX PACTEHHH B YCJIOBHHX CYBTPOIIHKOB 
CPEAH3EMHOMOPCKOrO THIIA 

T. V. F A L K O y A. SEASONAL CHANGES OF THERMORESISTANCE 
OF HIGHER PLANTS' CELLS IN CONDITIONS OF SUBTROPICS 
OF MEDITERRANEAN TYPE 

PaccMOTpen xapaKTep ce 30 HHbix HSMeueniiii TeirjioycTofuiHBocTM KjieTOK jiHCTbeB 
AByx BeHii03CJieiibix h HeTbipex jmcTonaAiibix KycTapniiKOB b ycJiOBHHX nojiycyxoro cy6- 
TponnqecKoro KJiHMaTa lOauioro 6epera KpuMa. 

IIOCTOHHCTBO np0T0nJia3MaTHUeCK0H TenJIOyCTOHqHBOCTH paCTeHHH B npn- 
POAHLIX ycJiOBHHX OTMeueHO JIHII1L y IieMHOITIX BHAOB (AjieKCaHApOB II A p., 

1964; Bauer, 1970). B 6ojibiiiHHCTBe cjiyuaeB uinpoKoe Bap.BnpoBaHHe BHem- 
HHX H BHyTpeHHHX (jiaKTOpOB 06 yCJI 0 BJIHBaeT pa3H006pa3He Ce30HHLIX H3Me- 
HeHHH ycTOHUHBocTH pacTHTeJibHLix KjieTOK k HarpeBy. B HacTOHin;ee BpeMH 
He npe^CTaBJineTCH em;e bo3mo>khlim hojiho oxapaKTepn30BaTb KOJie6aHHH 
TenJIOyCTOHUHBOCTH paCTHTe JIBHLIX KJieTOK B pa3JIHHHHX KJIHMaTHHeCKHX 
30HaX. OTHaCTH 3TO BH3BaHO MaJIOH H3yueHHOCTBIO H3MeHeHHH npOTOnJia3Ma- 
THUeCKOH yCTOHHHBOCTH K HarpeBy B eCTeCTBeHHHX ycJiOBHHX B TOfliH^HOM 
AHKJie, a Taione pa3Hoo6pa3HeM Hcnojib30BaHHbix aBTopaMH mctoaob. 

Ce30HHbie H3MeHeHHH nepBHHHOH TenJIOyCTOHHHBOCTH KJieTOK 1 BLICWHX 
paCTeHHH HCCJie^oBaHbi jihhib b HeKOTopwx nyHKTax JiecoTyH^pbi, 30hli yMe- 
peHHoro KJiHMaTa h b Cpe^Hen A3hh. 

Ha ceBepe 30hbi yMepeHHoro KJiHMaTa, b JleiiHHrpa^e h b KnpoBCKe, y mho- 
rnx paCTeHHH ueTKo BLipa>KeH 3hmhhh MaKCHMyM ycToiriHBocTH KJieTOK k Ha¬ 
rpeBy, COBnaAaiOmHH BO BpeMeHH C MaKCIIMyMOM yCTOHUHBOCTH K XOJIOAy 

(AjieKcaH^poB h AP-, 1959; AjieKcaHApoB h aP-, 1964). 

B ycJiOBHHX >KapKoro pe3KO KOHTiiHOHTaJibHoro KJiHMaTa Cpe^Hen A3 hh 
y paCTeHHH Ha6jno ( n;aeTCH MancnwyM Ten;ioycTOHUHBocTH KjieTOK b JieTHne Me- 
chijli (AjieKcaH^poB, H3KyjiLieB, 1961; fl3KyjibieB, 1970). Ilpn otom c Haciynjie- 

HHeM 3HOHHLIX flHefi o6Hapy>KHBaiOTCH HCTKHe CyTOUHLie KOJie6aHHH yCTOHHH- 
bocth KjieTOK k HarpeBy. K Beuepy jKapnoro ahh TenjioycTOHUHBocTB hjictok 
MOH^eT yBejiHHHTBCH Ha 1 — 5° (fl3KyjibieB, 1964a, 6, 1970; UlyxTHHa, 1965). 
3a hohl, oflHaKo, 3aKajieHHoe cocTOHHiie KjieTOK b 3HauHTejiBHOH CTeneHH 
yTpauHBaeTCH h ycToiuiHBocTB hx k HarpeBy CHH>KaeTCH nouTH ao ncxo^Horo 
ypoBHH. CucTeMaTHuecKHe uccjie^oBaHHH TenjioycTOHUHBocTH pacTHTe jibhlix 
KJieTOK B 3HMHee BpeMH B flaHHOH o6jiaCTH nona OTCyTCTByiOT. HMeiOTCH JIHIHB 
npoBe^eHHLie A. H3Kyjn>ieBLiM (19646) e^HHHHHbie H3MepeHHH, HOKa3aBiHHe, 

HTO 3IIMOH B OTBCT Ha 3aM0p03KH yCTOHHHBOCTB paCTHTeJIBHLIX KJieTOK K Ha¬ 
rpeBy HOBBIHiaeTCH. 

Ce30HHLie H3MeHeHHH npOTOnJia3MaTH l ieCKOH TeHJIOyCTOHUHBOCTH paCTeHHH 
HccjieAOBaJiHCB h 3a py6e>KOM, OAHano aarpaHHHHBie aBTopLi HCH0JiB30BajiH 

1 IToa ncpBmHoii TenjioycToiiHHBocTbio noiimiaeTCH Ta ycTOHHHBOCTb KjieTOK k HarpeBy, 
KOTOpan BbiHBjineTCH cpa3y nocjie AeiicTBHH ciuibHbix KpaTKocponubix HarpesoB, Kor^a 
KjieTKa He ycnesaeT aKTHBiio npoTHBOAeiicTBOBaTb noBpe>KfleHHK) (AjieKcaHApoB, 1963). 
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b ochobhom MeTOfl 0. JIaHre (Lange, 1961), kotophh H03B0JiaeT oijeHHTb He 
nep.BHHHyio, a «o6myK) TenjioycTOHHHBocTb KJieTOK». 1 HecMOTpa Ha pa3JiHHne 
MeTbflOB, pe3yjibTaTH Ha6jnoACHHH 3apy6e>KHHx h oTeaecTBeHHbix HCCJie^oBa- 
TeJien bo MHoroM coBna^aioT. Ha ceBepe 30hh yMepeHHoro KJiHMaTa, b IIIoTJiaH- 
Ahh, Tan >Ke nan b JlemmrpaAe, MaKCHMyM npoTonjia3MaTHaecKOH TenjioycTon- 
hhbocth pacTe'HHH oTMeaeH 3hmoh (Bannister, 1970). B oSjiacTax c 6oJiee 
TenJiHM JieTOM h xojioahoh 3hmoh — b L(eHTpaJiBHOH EBpone, 6jih3 TeTTHH- 
reHa, b Abctphh (b BeHe h HHcSpyne) h b CeBepHon ApH30He — noBHine- 
HHe TenJIOyCTOHHHBOCTH paCTeHHH MO>KHO Ha6jIK)fl;aTB H JieTOM, H 3HMOH 

(Jameson, 1961; Lange, 1961; Kappen, 1964; Schwarz, 1969; Bauer, 1970). 

B apH/jHHx h noJiyapHflHLix oSjiacTHX 3ana^HOH ABCTpajmn yBejmaeHHe npo- 
TOHJia3MaTHHeCKOH TeHJIOyCTOHHHBOCTH 10 ^HKOpaCTymHX BHAOB OTMeneHO 
JieTOM c HapacTaHHeM noaBemioH h B03AynmoH 3acyxn (Hellmuth, 1968, 
1971). 

OSjiacTH cySTponHKOB cpe,a;H3eMHOMopcKoro THna H 3 yaeHbi b MeHtmen 
CTeneHH. P. Bh6jib b CBoen MOHorpa<|)HH (1965) hphboaht AaHHbie KoHnca 
(Konis, 1950), H3yaaBinero TenjioycTOHUHBOCTB paCTeHHH MaKBHca b onpecT- 
hocthx HepycaJiHMa. Kohhc, oAHano, He Beji HaSjuoAeHHH 3a ce30HHHMH KOJie- 
CaHHHMH TeHJIOyCTOHHHBOCTH paCTeHHH. BMeCTe C TeM KJIHMaT CySTpOHHKOB 
cpe^H3eMm)MopcKoro THna xapaKTepn3yeTca phaom ocoSeHHOCTen no cpaBHe- 
HHIO C yn^e HCCJieAOBaHHblMH oSjiaCTHMH, HTO MO>KeT HaHTH CBOe OTpa>KeHHe 
B CBOeo6pa3HH Ce30HHbIX H AHeBHbIX H3MeHeHHH TeHJIOyCTOHHHBOCTH. 

LJejib HacToamen paSoTbi — BbiaBHTb xapaKTep h BeAymne (JmKTopbi ce- 
30HHbIX KOJieSaHHH TeHJIOyCTOHHHBOCTH KJieTOK HeKOTOpbIX AHKopacTymnx 
h HHTpoAyn;HpoBaHHHx KycTapHHKOB b ycjioBHax nojiycyxoro cySTponnaec- 
Koro KJiHMaTa IOamoro 6epera KpbiMa. 

MATEPHAJI H METO^HKA 

06T»eKTaMH HeejieAOBaHHa cjiy/KHJiH 2 AHKopacTymnx BH^a — TepH Pru- 
nus spinosa L. (Rosaceae ), cyMax Rhus coriaria L. ( Anacardiaceae ) h 4 HHTpo- 
^yn;HpoBaHHbix — flatjma Daphne laureola L. ( Thymelaeaceae ) >khmojiocth — 
Lonicera japonica Thunb., L. korolkovii Stapf h L. xylosteum L. ( Caprifolia - 
ceae). a$Ha h >KHMOJiocTb anoHcnaa — BeaH03ejieHbie KycTapHHKH, ocTajib- 
iibie — jiHCTona^Hbie. Bw6op o6T>eKTOB 6mji oSycjioBJieH He tojibko 3aAaaaMH 
pa60TH, HO TaK>Ke H yAo6cTBOM MHKpOCKOnHpOBaHHH. 

PerHCTpnpoBajiHCb ycTonanBOCTb KJieTOK k naTHMHHyTHbiM h 6ojiee 
npofl;oji>KHTejibHbiM HarpeBaM, xojioAoycTOHHHBOCTb, npoTonjia3MaTHaecKaa 
yCTOHHHBOCTb K o6e3BO>KHBaHHK), BO^HblH A^HIJHT H TeMHepaTypa JIHCTteB. 

nepBHHHaa TenjioycTonaHBocTb KJieTOK xapaKTepn30Bajiacb MHHHMajibHOH 
TeMHepaTypOH B MOMeHT OCTaHOBKH ABH^KeHHH HpOTOHJia3MbI HOCJie HHTHMH- 
HyTHoro nporpeBa (AjieKcaHApoB, 1956). fljia 3Toro KycoaKH JiHCTbeB pa3- 
MepOM0.6x0.6 CM HH(|)HJIbTpHpOBajIHCb BOflOnpOBOflHOH BO^OH B CTeKJIHHHOM 

Hinpmje Jlioapa (AjiencaHApoB, 1954), a 3aTeM nporpeBajincb b Teaemie 5 mh- 
HyT b boahhom yjibTpaTepMOCTaTe THna NBE npn CTporo 3aAaHHOH TeMnepa- 
Type. KojieSaHHa TeMnepaTypw b TepMocTaTe He npeBbimajin +0.05°. HHTep- 
Baji Me>KAy nocjieAOBaTejibHMMH HarpeBaMH cocTaBJiaji 0.4°. nocjie nporpeBa 
KyCOHKH JIHCTbeB IjeJIHKOM HOMeiIi;aJIHCb HOA HOKpOBHOe CTeKJIO B KanJIIO BOAH 
h npocMaTpHBajtHCb Ha MHKpocKone MBB —1A c noMom;bio boahmx HMMep- 
CHOHHbix o6T»eKTHBOB (anoxpoMaT X 70 an. 1.23 h axpoMaTX40 an. 0.75) 
npn KOMHaTHOH TeMnepaType. Hajinane hjih OTcyTCTBne A B H>KeHHH npoTO- 
njia3Mbi onpeAejiaJiocb no noBeAeHHio c<|)epocoM. 

Ce30HHbie H3MeHeHHH HepBHHHOII TeHJIOyCTOHHHBOCTH KJieTOK BHpoemHX 
jiHCTbeB perHCTpnpoBajiHCb aepe3 na>KAHe 7—10 Asen c VI no XI 2 Ha npo- 
TH>KeHHH 1967—1971 rr., a^h BeHH03ejiem>ix bhaob — aepe3 na>KAHe 7 AHen 
c VI 1970 r. no V 1972 r. noBTopHocTb H3MepeHHH b na>KAOM onuTe mecTH- 
KpaTHaa. 

1 B oTjniane ot nepBrnmoii oueiiKH o6m;eH TenjioycTOHHHBocTH hpoboahtch ne cpa3y 
nocjie TecTiipyioiAero nporpeBa, a cnycTH HecKOJibKO Aaeii, b TeaeHne KOTOpux KJieTKa 
MO>KeT aKTHBHO npOTHBOACnCTBOBaTb nOBpe/KAeilHK). 

2 3Aecb n Aaaee MecHAM o6o3HaaeHbi phmckhmh u;H(J)paMH. 
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IIomhmo perncTpaijHH nepBHHHOH ycTOHHHBOCTH k HarpeBy, 3—4 pa3a 
3a BereTan;HOHHLiH nepno/j 1970 ro/ja cmmajiHCb KpHBLie TenjioycTOHHHBocTH 
KJieTOK, nonasHBaiomHe 3 aBHCHMOCTb TeMnepaTypH ociaHOBKH #BH>KeHHH npo- 
Tonjia3MH ot npo^oji>KHTejiLHOCTH HarpeBa. IIpo/joji>KHTejibHOCTb HarpeBOB 
6nJia ot 5 ,n;o 1000 MHHyT. IIocKOJibKy npn ^JiHTejiLHtix TeMnepaTypHHX bo 3- 
#eiICTBHHX (6oJiee 20 MHHyT) HH^HJIbTpaiJHH JiHCTbeB BH3LIBaeT flOHOJIHHTejIb- 
Htie noBpoK^eHHH, nporpeB cpoKOM 10 h 6ojiee MHHyT ocymecTBJiHJicn Ha 
HeHH^HJILTpnpOBaHHLIX IjeJIHX JIHCTLHX. MH^HJILTpaC.HH KyCOHKOB JIHCTLeB 
npoBO/jHJiacb Henocpe/iiCTBeHHo nepeji; MHKpocKonHpoBaHHeM. 

PeajibHHH BOflHHH ji;e(J)Hi];HT jiHCTbeB onpe^ejiHJicn MeTOflOM O. IITroKepa 
(Stoker, 1929), a b 1971 r. — MeTO^oM H. HaTcnoro (Catsky, 1960). IlpoSn jih- 
CTbeB ,o;jih onpe^ejieHHH peajibHoro BO^Horo fle^HijHTa Spajracb b Te >ne caMHO 
cpoKH, KoiTja oi],eHHBajiacb TenjioycTOHHHBocTb KJieTOK, 3 pa3a 3a #eHb (b 7 — 8, 
11 — 12 h b 16 — 17 nac.). ^jih yMeHbineHHH noTepb bo^h b pe3yjibiaTe TpaH- 
cnnpaijHH cpe3aHHbie jihctbh nepeHOCHJincb b jiaSopaTopnio b hojih 3 thji 6 Hobhx 
naneTax. 

YcTOHHHBOCTb K 06e3B0>KHBaHHI0 XapaKTepH30BaJiaCb CySjieTaJIbHHM BO JSr 
hhm fl;e$HD,HTOM. 3a BejiHHHHy ero npHHHMajicn tot boahhh #e<|>Hi];HT, kotophh, 
no BH3yajibHbiM Ha6jiiofl;eHHHM, noBpe>K/jaJi He 6ojiee 5% jihctoboh noBepx- 
hocth (Hoffler h #p., 1941). TeMnepaTypa B03#yxa h JiHCTbeB perHCTpnpoBa- 
Jiacb c noMomibK) MHKpoaJieKTpoTepMOMeTpa b Te >Ke /jhh, Kor^a onpe^ejiHJiHCB 
TeHJIOyCTOHHHBOCTb KJieTOK H BOflHHH fle^HIJHT JiHCTbeB. H3MepeHHH HpOBOflH- 

jiHCb 3 — 4 pa3a 3a Reub c 7 ro 17—18 nac. npn 5 — 15-KparaoH hobtophocth. 
jZ^jih onpe^ejieHHH TeMnepaTypH JiHCTbeB MHKpoTepMHCTop npHKpenjiHJicn Ha 
3a>KHMax k HHH^Hen HOBepxHOCTH jihctoboh njiacTHHKH. TeMnepaTypa B03^yxa 
b TeHH perHCTpnpoBajiacb b6jih3h Tex >Ke caMbix jihctobhx HJiacTHHOK. 

Ilpn onpe^eJieHHH npoTOHJia3MaTHnecKOH xojioji;oycTOHHHBOCTH JiHCTbH 
npoMopa>KHBajiHCb b xojio/puibHOH KaMepe «Feutron» b Tenemie 10 nac. npn 
TeMnepaTypax 13° (a;jih >khmojiocth hhohckoh) h 19° (ji;jih #a<$HH). IlpoSn JiH¬ 
CTbeB, coSpaHHHe c ynacTKOB, noMemajincb b 6yMa>KHHX naneTax b xojioahjib- 
Hue KaMepH npn TeMnepaType 5—10°. IIoHH>KeHHe TeMnepaTypH ro — 13— 
19°, a 3aTeM HOBbimeHne ee no oKOHnaHHH npoMopa>KHBaHHH ocynjecTBJiHJiocb. 
co CKopocTbio 2° b nac. OijeHKa noBpe>Kji;eHHH npoBO^HJiacb cpa3y nocjie npo- 
MOpa>KHBaHHH, HpH 3TOM OHpe/jeJIHJIOCb HpOIjeHTHOe OTHOHieHHe HJIOmaflH 
noBpe^eHHHX ynacTKOB k o6m,eH jihctoboh HOBepxHOCTH. Hhcjio jiHCTbea 
b npo6ax — He MeHee 30. 

Ohhth h Ha6jiiofl;eHHH 6hjih npoBe^eHH b apSopeTyMe h b oKpecTHOCTnx 
HnKiiTCKoro SoTaHnnecnoro ca^a b nepnofl c 1966 no 1972 r. TeppHTopnn 
apSopeTyMa imraHHa rjui GoJibmen nacra lOnmoro 6epera KpbiMa. EcTecTBeH- 
Han pacTHTejibHOCTb, KJiHMaT h hohbh IO>KHoro 6epera ho3bojihiot oraecTH 
3TOT paHOH K oSjiaCTH Cpefl;H3eMHOMOpCKHX HOJiyCyXHX CySTpOHHKOB (K03JIOB, 

1959). CpefliHHH TeMnepaTypa caMoro xojio/jHoro Mecmja Ha K)>khom 6epery 

BHHie 0°. Cpe^HHe H3 aScOJIIOTHHX rOflOBHX MHHHMyMOB BapbnpyiOT B pa3JIHH- 

hhx nyHKTax no6epe>KbH ot — 6.9 ,n;o — 10.2°. B Hhkhtckom SoTaminecKOM 
ca^y aScOJIIOTHHH MHHHMyM B03MO>KeH RO — 15°. HeCMOTpn Ha MOTKOCTb 3HM, 
3aMopo3KH Ha K)>khom 6epery KpHMa HaSjuo^aioTCH e>Kerofl;HO. Toji; b ycjio- 
bhhx cySTponHKOB KpHMa fl;ejiHT Ha 2 nepno^a — xojioahhh h TenjiHH. 
npoftOJiHorrejibHocTb xojio/tfioro nepno^a paBHa 5 MecnijaM (XI—III). B >Kap- 
Kne jieTHne MecnijH ^HeBHne TeMnepaTypH CMnmaiOTCH mopckhm 6pn30M. 
Cpe^HHH TeMnepaTypa caMoro Tenjioro Mecni];a (VII) He npeBbimaeT 25°. 
A6cojiiothhh MaKCHMyM TeMnepaTypH He Bbirne 37°. Oca^KOB Ha Kphmckom 
no6epe>Kbe Bbina^aeT b cpe^HeM 554 mm, o^HaKO bo3moh<hh 3HanHTejibHbie 
KOJieSaHHH btoh BejiHHHHH b OTfl;ejibHHe ro^H (3au; h ^p., 1966). OcHOBHan 
nacTb oca^KOB Bbina^aeT 3hmoh. 

PE3yjIbTATbI HABJIIOJIEHHI1 

I. H3MeHeHne TenjioycTOHHHBOCTH KJieTOK b Tenjibiii nepnoji; 

TenjioycTOHHHBOCTb Lonicera japonica , L. korolkovii h L . xy- 
losteum. Ce30HHHe H3MeHeHHH nepBHHHOH TenjioyciOHHHBOCTH KJieTOK Tpex 
BHUOB >KHMOJIOCTH 6 hJIH HpOCJie>KeHH Ha npOTH>KeHHH TeHJIHX nepHO^OB. 


1426 



1967z 1968 z „ 1969 z 



) 





1967, 1968, 1969 h 1971 rr. HecMOTpn Ha HenoTopbie pa3jiHHHH b MeTeopoJio- 
raHecKHX ycjiOBHHX HCCJie/^OBaHHtix nepnoAOB (Ta6ji. 1), noBHineHiie ycTOH- 
hhbocth KJieTOK k HarpeBy OTMenajiocL e>Kero^HO b HanSojiee >KapKne h cy- 
xne MecHii;H — b VI—VIII. OAHano BejiHHHHa JieTHero noA'beMa Tenjio- 
ycTOH^HBocTH b Sojilihoh Mepe 3aBHcejia ot noroAHbix ycjioBHH. B MeHee 
>KapKne roAbi (1967 h 1968) jicthhh MaKCHMyM TenjioycTOHHHBocTH KJieTOK 
6biJi BHpa>KeH cjiaSee, neM b toah c >KapKHM h cyxnM JieTOM. 


TABJIHIIA 1 

K p a t it a a xapaKTepncTHKa MeTeopojiomqecKHx ycjioBHH 
Tenjiux nepnoAOB 1967, 1968, 1969 h 1971 rr. 


Ton 

Ha6jiio;ieHHft 

MaKCHU(iajibHan 
TeMnepaTypa 
B03flyxa (b °C) 

Hhcjio nHett c TeMne- 
paTypott B03flyxa 
Bbime 

KOJIHHeCTBO OCa^KOB (B MM) 

28° 

30° 

HIOHb 

UK) Jib 

aBrycT 

1967 

31.3 

15 

5 

28.8 

39.6 

7.0 

1968 

34.3 

12 

3 

41.8 

12.8 

8.4 

1969 

32.2 

16 

6 

14.0 

32.0 

4.9 

1971 

i 

37.0 

28 

22 

49.0 

7.0 

8.0 


XapaKTep ce30HHbix KOJieSaHHH nepBHHHOH TenjioycTOHHHBOCTH KJieTOK 
HCCJieAOBaHHblX >KHMOJIOCTCH 6 hJI HA^HTHqeH, n03T0My HOApoSHO paCCMOTpHM 
HX TOJILKO y >KHMOJIOCTH HHOHCKOH. B 1967 T. pOCT JIHClbeB HOCJICAHCH B AJIHHy 
h mnpHHy npenparajiCH b nepBOH A^naAe VI. 

B VI MaKCHMajibHaa TeMnepaTypa B03Ayxa AneM KOJieSajiacb b npeAe- 
jiax 16—27° h TOJibKo b KOHije MecHija MaKCHMyM TeMnepaTypbi aoctht 31°. 
ycToiiTOBOCTb KJiexoK BHpocuiHX jiHCTbeB k 5-MHHyTHOMy HarpeBy B yTpeH- 
Hne nacbi A^p>Kajiacb Ha ypoBHe 46.6—46.9° (pnc. 1). B OTAejiLHbie Tenjibie 
cojiHe^HHe ahh, KorAa TeMnepaTypa JiHCTbeB, ocBemeHHbix cojimjeM, npe- 
Bbiinajia 27—30° (9 VI, 26 VI), HaSjiioAaJiocL yBejinneHne TenjioycTOHHH- 
bocth KJieTOK nocjie nojiyAHH Ha 0.8—1.3°. OAHaKo k yrpy cjieAyioin;ero 
AHH yCTOHHHBOCTL KJieTOK CHH>KaJiaCb AO HCXOAHOrO ypOBHH. 

B nepBOH AOKaAe VII b otbct Ha noBbiineHne TeMnepaTypbi B03Ayxa 
AO 28—31° ycTOHHHBocTb KJieTOK k 5-MHHyTHOMy HarpeBy b yTpeHHne nacbi 
B03pocjia ao 47.4 + 0.1°. B cepeAHHe VII npn btophhhom noBbitneHHH TeM- 
nepaiypbi cpeAH ocTaHOBKa abh>kchhh npoTonjia3MH b KJieTKax nocjie 
5-MHiiyTHoro nporpeBa yTpoM 6biJia 3aperHCTpnpoBaHa npn 48.1°. C 18 VII 
HaHa.iocL noxojioAamie, MaKCHMajibHan TeMnepaTypa B03Ayxa ahcm chh3h- 
jiacb ao 25°, MHHHMajibHan hohlio — ao 19°. BejiHHHHa nepBHHHOH Tenjio- 

yCTOilHHBOCTH KJieTOK B yTpCHHHe HaCbl B 3TOT HepHOA HpH6jIH>KaJiaCL K HC- 

xoahoh. 25 VII 6hjio >KapKO, 6e3o6jianHO, MaKCHMajibHan TeMnepaTypa 
B03Ayxa Aocrarjia 30°, a jihctlcb, ocBemeHHbix cojiHijeM, 37°. C noBbiineHHeM 
TeMnepaTypbi jihctlcb b Tenemie ahh ycTOHHHBocTb kjictok k HarpeBy no- 
CTeneHHo HapacTajia. MaKCHMyM TenjioycTOHHHBOCTH hx HaSjnoAajicn 
b 18 nac. h 6hji paBeH 48.9° (pnc. 2). 3a hohl TenjioycTOHHHBocTL kjictok 

CHH3HJiaCL H HOCJie HOHHOTO TCMHepaTypHOTO MHHHMyMa 6bIJia TaKOH >Ke, 
KaK b npeAMAymee yTpo. 

TpeTbe HOBbiHieHHe TeMnepaTypbi B03Ayxa ao 31° OTMeneHo c 5 ao 9 VIII 
1967. CjieACTBneM ero hbhjiocl yBejinneHne ycTOHHHBOCTH kjictok b yTpemme 
nacbi ao 48.1°. IIoxojioAaHHe b KOHije VIII Bbi3Bajio chh^kchhc ypoBHH Tenjio- 
ycTOHHHBOCTH KJieTOK, npoAOJiTKaBnieecH ao KOHii;a IX. B npoxjiaAHbie ahh 
yBejIHHeHHH HepBHHHOH TeHJIOyCTOHHHBOCTH KJieTOK HOCJie HOJiyAHH He HaSjIIO- 

Aajiocb (pnc. 2). B X—XI ycTOHHHBOCTb kjictok >khmojiocth hhohckoh 
k 5-MHHyTHOMy HarpeBy Aop>najiacL Ha ypoBHe 46.8—47.0°. 

B 1968 r. Hanajio jieraero noA'beMa TenjioycTOHHHBocTH kjictok 6hjio 
3aperHCTpnpoBaHo 11 VI, ripn 3 tom TeMnepaTypa ocTaHOBKH abhtkchhh npoTo- 
njia3MH nocjie 5-MHHyTHoro nporpeBa 6biJia 6ojiee bhcokoh — 47.5°. TeM- 
nepaTypa jihctlcb, ocBemeHHHX cojimjeM, b Hanajie VI nacTO npeBbimajia 
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30° h BpeMeHaMH npn6jiH>Kajiacb k 37°. C HapacTamieM TeMnepaTypti cpe^Li 
H JIHCTbeB yTpeHHHII ypOBeHL TenJIOyCTOHHHBOCTH KJieTOK yBeJIHHHBajICH, 
AOCTHrayB 24 hiojih b 8 nac. yTpa 48.6°. MancHMyM yc r ioH i iHBocxH KJieTOK 
k 5-MHHyTHOMy HarpeBy b nocjienojiyAeHHbie nacbi (49.8°) 6biJi OTMeqen 
23 VII npn TennepaType JIHCTbeB 39°. Ilocjie noxojio^aHHH b KOHn;e VII 
nepBHqHaa TenjioycTOHHHBOCTb cHH3HJiacb, npH6jiH3HBmHCb k cepe^HHe X 
k ncxop;HOMy ypoBHio. B 1968 r., xan >ne nan h b npeAHAymeM, b ahh, nor^a 
TeMnepaTypa JIHCTbeB npeBbiinajia 27°, TenjioycTOHHHBocTb KJieTOK yBejra- 
qnBajiacb Ha 0.6—1.8°. 

B 1969 r. noflbeM ycToiraiBocTH KJieTOK k HarpeBy Hanajicn c KOHija V. 
MancHMyM TenjioycTOHHHBOCTH KJieTOK (48.7° yipoM h 50.4° nocjie nojiyAHn) 
6biJi OTMeqeH 24 VIII npn TeMnepaxype JIHCTbeB 31—39°. CnaA npoTonjia3Ma- 
xnqecKOH TenjioycTOHHHBocTH HaqajiCH c 3 X. He6ojibinoe CHH>KeHHe yTpeH- 
Hero ypoBHH TenjioycToiiqiiBocTH KJieTOK (c 48.1 ao 47.5°) 6hjio OTMeqeHo 
b OTBeT Ha noxojiofliaHHe c 28 VI no 4 VII, Kor^a MHHHMajibHan TeMnepaTypa 
B03^yxa hohlio ynajia ao 14°, a MaKCHMajibHan AneM He npeBbimajia 22°. 



8 11 14 18 23 3 7 12 8 11 14 18 23 3 8 


25 YU 26 VIJ 20 YU! 21YIH 

Phc. 2. ^neBHBie H3MGHeHHH nepBH i THoii TenjioycToiiquBocTH KJieTOK Lonicera 
japonica Thunb. b ahh c 3aKajiHioiii;HMw (a) h He3aKajiHK>mHMH (6) TeMnepa- 

TypaMH (1967 r.) 

JTo ocu a6ctfucc — nacbi cytok; no ocrm opduHam . A — TeMnepaTypa, Bbi3UBa roman ocTa- 
HOBKy nBHJKeHHH npoTonJia3Mbi nocjie 5-MMHyTHoro liporpeBa; E — TeMnepaTypa B03,n;yxa 
n JIHCTbeB. l — ycTOfiHHBOCTb KJieTOK k 5-MHHyTHOMy HarpeBy; 2 —TeMnepaTypa JIHCTbeB; 

3 — TeMnepaTypa B03nyxa 

B HanSojiee 3acymJiHBOM 1971 r. noA'beM ycTOHHHBocTH KJieTOK k 5-mh- 
HyraoMy HarpeBy 6hji OTMeqeH c 21 VI (pnc. 1). Co BTopon hojiobiihh VII 
Ha IO>khom 6epery KpwMa ycTaHOBHJiacb >KapKan cyxan noroAa. CnJibHbiH 
cyxoBen HaSjnoAaJicn c 28 VII no 11 VIII. 15 Anen hoapha Ha nooepe>Kbe 
OTHocHTejibHan BJianmocTb B03Ayxa A He M cocTaBjinjia Bcero 17—30%, TeM¬ 
nepaTypa B03Ayxa AneM 6biJia 31—37°, a Honbio nacTO He onycnajiacb HH>Ke 
26 — 27°. nepBHHHan TenjioycTOHHHBOCTb KJieTOK >khmojiocth hhohckoh 
B 3THX yCJIOBHHX B03p0CJia AO peKOpAHbIX BejIHHHH — AO 51.0° B yTpeHHHe 
qacH h ao 51.6° nocjie nojiyAHH. Occhhhh cnaA TenjioycTOHHHBOCTH KJieTOK 
Hanajicn c 24 VIII h npoAOJi>KajiCH ao 4 X. B X ycTOHHHBOCTb KJieTOK npn- 
6jiH3HJiacb k ncxoAHOMy ypoBHio. ^HeBHbie KOJieSaHnA TenjioycTOHHHBOCTH 
KJieTOK b 1969 h 1971 rr. HaSjnoAaJincb tojibko b ahh c TeMnepaTypoii jihctbcb 
Bbime 27—28°. KaK y>Ke ynoMHHajiocb, H3MeHeHHH TenjioycToiiHHBOCTH 
KJieTOK HuiMOJiocTen KopojibKOBa h oShkhobchhoh b TeneHne 1967—1971 rr. 

6bIJIH aHaJIOrHHHbl TaKOBHM >KHMOJIOCTH HHOHCKOH. Pa3JIHHHH Me>KAy BH- 
AaMH Bbipa3HJIHCb TOJIbKO B aScOJIIOTHHX BeJIHHHHaX yCTOHHHBOCTH KJieTOK 
k HarpeBy. 

TenjioycTOHHHBOCTb Prunus spinosa , Rhus coriaria , Daphne 
laureola . Ce30HHbie KOJieSaHHH xenjioycTOHHHBOCTH KJieTOK TepHa, cyMaxa 
h Aa$Hbi 6hjih npocjie>KeHbi Ha npoTH>KeHHH Tenjioro nepnoAa 1970 r. 
K KOHii;y V pocT JIHCTbeB ynoMHHyTHX pacTeHHH 6hji 3aBepmeH. OnpeAe- 
jieHne ycTOHHHBOCTH KJieTOK k 5-MHHyraoMy HarpeBy HanaTO co BTopon a® - 
KaAH VI. B VI MaKCHMajibHan TeMnepaTypa B03Ayxa AneM KOJieSaJiacb 


^ 3 BoTaHHnecKHfi rnypHan, JVft 10, 1973 r. 
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b npe^ejiax 20—25° h jihihb b pe^Kne ahh Aocrarajia 26— 27°, MHHHMajiBHan 
hohbio He npeBHmajia 17.5°. B 3thx ycjiobhhx nepBH^HaH TenjioycTOHHH- 
boctb TepHa h cyMaxa hohth He H3MeHHjiacb. YTpeHHHH ypoBeHb 

yCTOHHHBOCTH KJieTOK K 5-MHHyTHOMy HarpeBy 6hJI 6JIH30K K HCXOAHOMy 

(pnc. 3). G nepBOH ^eKa^H VII Hanajiocb HOTenjieHne. Ha npoTH>KeHHH VII 
6 bijio OTMeneHO 18 AHen c MaKCHMajibHon TeMnepaTypon B03Ayxa BHme 28°. 
JKapnaH noro/ja c MaKCHMajibHon TeMnepaTypon B03Ayxa #o 30° HaSjuoAa- 
Jiacb h b VIII. no^TbeM ycTOHHHBOCTH KJieTOK k HarpeBy HanajiCH c nepBOH 



VI VII VIII IX X 


A 



6 



Phc. 3. M3xveHeHHfl nepBiraHOH TenjioycTOHqHBOcTH KJieTOK b Te^ieime Tenjioro nepnofla 

1970 r. 


Ho ocu a6ciiucc — MecHijn; no ocxm opdunam: A — TeMnepaTypa, Bhi3biBaK)maH ocTaHOBKy hbidkchiih npo- 
TOiiJia3MU nocne 5-MHHyTHOro nporpeBa; E — TeMnepaTypa B03nyxa. l — TenjioycToilHHBOCTb kjictok 
b 7 nac. yTpa; 2 — TenjioycTOHHHBOCTb kjictok b 17 nac.; 3 — TenjioycTofiHHBocTb kjictok nocjie 10—14- 
AHeBHoro BHnep>KHBaHHH jiHCTbeB npn TeMnepaType 6—8°; 4 — MaKCHMajibHan TeMnepaTypa B03nyxa 

5 — MHHHMajibHaH TeMnepaTypa B03nyxa 


ji;eKa#i>i VII h npo^ojiTKajiCH rjw cyMaxa ao 10 VIII, rjik TepHa — ao 21 VIII, 
A jih fl;a$Hbi — ao 26 VIII. OcemraH cnaA TenjioycTOHHHBOCTH kjictok 3ape- 
rucTpnpoBaH c KOHija VIII. K cepeAHHe X ycTOHHHBOCTb kjictok k iiarpeBy 
AocTnrjia ncxoAHoro ypoBHH. B TKapKne ahh, Kor^a TeMnepaTypa cojinen- 
hhx JiHCTbeB npeBbimajia 27—30°, OTMeqajiocb yBejinneHne nepBHHHon Tenjio- 
yCTOHHHBOCTH KJieTOK nOCJie HOJiyAHH Ha 0.7 —1.8°. 

Pe3K)MHpyH o630p Ce30HHbIX H3MeHeHHH TenJIOyCTOHHHBOCTH KJieTOK, 
MO>KHO CKa3aTb, HTO y Bcex HCCJieAOBaHHblX BHAOB Ha npolHTKeHHH 1967 — 
1971 rr. Haojiio^ajiCH jicthhh hoa'bom riepBiiHHon TenjioycTOHHHBocTH, cob- 
naAaiom.HH no BpeMeHH c noBbnnemieM TeMnepaTypbi B03Ayxa h JiHCTbeB. 
B TeneHne Tenjioro nepno^a H3MeHneTCH ycToiiHHBOCTB KJieTOK He tojibko 
K 5-MHHyTHbIM, HO H K 6oJiee npOAOJITKHTeJIbHbIM HarpeBaM, HTO BbIHEHJIOCb 
npn aHajiH3e kphbmx TenjioycTOHHHBOCTH, chhthx ajih Bcex nccjieAOBaHHbix 
BHAOB B 1970 r. IIoCKOJIbKy KpHBbie TenJIOyCTOHTOBOCTH AOBOJIbHO CXOAHbl, 
npHBOAHM HX TOJIBKO flJIH Tpex BHflOB — 7KHMOJIOCTH oSbIKHOBeHHOH, 7KHMO- 
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JIOCTH KopOJILKOBa H KaK BHflHO H3 pHC. 4, yCTOHHHBOCTB KJieTOK 

k HarpeBaM jiioSoh npoAOJiHmTejibHocTH ot 5 MHHyT ao 16 uac. b VIII 6biJia 
Burne, ueM b Hauajie jieia h oceHBio. Ilpn 3tom bch KpuBan TenjioycTOHun- 
bocth, b tom uncjie h 30Ha nepeJioMa, noKa3MBaioin;aH BKJiioueHHe penapa- 
TopHbix npoijeccoB (AjieKcaHApoB, 1956), CABimyTa b oSjiacTB 6ojiee bhcokhx 
TeMnepaTyp Ha 2—3°. 


Lonicera korolkovii Lonicera xylosteum Daphne laureola 



44 45 45 47 45 °C 44 45 45 47 45 °C 44 45 45 47 45 45 °5 

Phc. 4. KpaBue TenjioycTonqnBocTH KJieTOK b niOHe, aBrycTe, 0 KTn 6 pe; ohuth 1970 r* 

JTo ocu a6ciiucc — TeivmepaTypa nporpeBa; no ocu opdunam — nponojuKirrejibHOCTb coxpaHeHHH 
hhh npOTOnJia3MH b MHHyTax (b jiorapH(J)MiiHecKOM MacnrraOe). ropu3<mmaA?>Hue auhuu — AOBepHTejib- 
Hue HHTepBajiH npn flOBepuTejibHofi Bep ohthocth 0.95 

AHa JIH3 (J)aKTOpOB, BLI3BIBai0mHX H 3 M e H e H HH 
TenJIOyCTOHHHBOCTH KJieTOK B TenJIHH 
nepnofl (o 6 c y /K e h h e p e 3 y ji l t a t o b) 

Ilpn paCCMOTpeHHH npHHHH Ce30HHLIX KOJieSaHHH npOTOHJia3MaTHHeCKOH 
TenJioycTOHHHBocTH pacTeHHH name Bcero yKa3HBaioT Ha cjieAyiomiie <|>aK- 

TopLi: 

1) pocTOBHe npoijeccbi (AjieKcaHApoB h aP-> 1959; Lange u. Schwemmle, 
1960; Lange, 1961; TopSaHB, 1962; Kappen, 1964; IIIyxTHHa, 1965; Bauer, 
1970); 

2) 3HAoreHHbie phtmli (Schwemmle u. Lange, 1959; Kappen, 1964; 
Schwarz, 1968); 

3) HHTeHCHBHocTB ocBemeHHH (Sapper, 1935; Maier, 1971); 

4) npoji;oji>KHTejiBHocTB ahh (Biebl, 1967; Schwarz, 1968, 1969, 1970; 
Biebl u. Maier, 1969; Bauer, 1970; Maier, 1971); 

5) BBicoKne TeMnepaTypu (AjieKcaHApoB, 1956, 1963; AjieKcaHApoB, 
OejiB^MaH, 1958; Lange, 1961; IIIyxTHHa, 1964, 1965; H3KyjibieB, 1964a, 6; 
Biebl u. Maier, 1969; Alexandrov h AP-> 1970); 

6) BJia>KHOCTB B03Ayxa h boahhh SajiaHC pacTeHHH (Sapper, 1935; Lange, 
1961; 3aBaACKaa, J^eubKo, 1966, 1968; Kappen, 1966; Biebl. u. Maier, 
1969; 3aBaACKaa, IIIyxTHHa, 1971). 

BjiHHHiie poctobbix npoijeccoB Ha npoTonjia 3 MaTHuecKyio TenjioycToiiHH- 

BOCTB HCKJIIOUaJIOCB TCM, HTO B aHaJIH3 SpaJIHCB TOJIBKO BLipOCIHIie JIHCTBH. 

Poct JiHCTBeB cpeAHero npyca b AJinny h mnpirny npeKpanjajiCH b KOHije 
V —Hauajie VI. OnpeAejieHne TenjioycTOHunBOCTH KJieTOK jihctbcb A^HHoro 
npyca HauHHajiocb b nepBoii—BTopon A^KaAe VI, t. e. uepe 3 7—8 AHeii nocjie 

3aperHCTpHpOBaHHOH OCTaHOBKH pOCTa JiHCTBeB. 

HecMOTpn Ha HMeiomnecH b jiHTepaType yKa3aHHH, HaMH He oSHapyu^eHo 
KaKOH-Jin6o 3aBHCHMOCTH Ce30HHbIX KOJieSaHHH TenJIOyCTOHUHBOCTH KJieTOK 
ot $a3bi pa3BHTHH pacTeHHH. TaK, HanpnMep, cpoKH ABeTeHHH Aa$Hbi n cy- 
Maxa cymecTBeHHO pa3jm i mbi: Aa$Ha ijBeTeT b III, a cyMax — b Komje VI — 
Hauajie VII. TeM He MeHee jicthhu noA'teM TenjioycTOHUHBocTH OTMeueH y hhx 
b oaho h to >Ke BpeMH: b VII—VIII. IIoaoShbih npnMep c AByMH AHKopacTv- 
m;HMH 3JiaKaMH TypKMeHHH, apyHAO h cejiHHOM, npuBOAHT A. H3KyjibieB 
(1964aL 
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SHfloremiaH puTMHKa, bo3mo>kho, 0Ka3ijBaeT ,o;eiicTBHe Ha ycTonqHBOCTb 
KJieTOK k HarpeBy, ho BJiHHHue ee HeBejiHKO. ,H,OKa3aTejibCTBOM 3Toro cjiy- 
tkrt cjieflyiomne $aKTLi: 1) pe3Koe CHHH^eHne TenjioycTonqHBOCTu KJieTOK 
b oTflejibHbie nepno^H b otbct Ha noHnwemie TeMnepaTypbi hjih BHnafleHne 
OCaflKOB; 2) OTHOCHTeJILHOe nOCTOHHCTBO TenJIOyCTOHqHBOCTH KJieTOK JIHCTbeB, 
coSpaHHHX b pa3Hoe BpeMH JieTHe-oceHHero nepno^a h Bbm;ep>KaHHbix b Te- 
qenne 10—14 ^Hen npn hh3koh nojionmTejibHOH xeMnepaType (pnc. 1, 3). 

B npnpoji;e cojmeqHan pa#nan;HH, npo,o;oji>KHTejibHocTb ^ hh, OTHOCHTejib- 
Haa BJia>KHocTb h TeMnepaTypa B03ji;yxa ^encTByioT Ha pacTmejibHue KJieTKH 
OAHOBpeMeHHO. IIo3TOMy JIH BHHJieHeHHH BJIHHHHH Ka>KflOrO H3 3THX <|>aKTO- 
poB 6 hji npoBe^eH KoppejimjHOHHHH aHajiH3 nojiyqeHHbix ^aminx. Ilofl;- 
cneT qacTHHx K03$(|)Hi];HeHT0B KoppejiHD;HH bhhbhji Han6ojiee cym,ecTBeHHoe 
BJiHHmie TeMnepaTypH (Taoji. 2). CTaTHCTnqecKH onpaB,o;aHHoe BjniHHHe otho- 
CHTejibHon BJianmociH B03ji;yxa OTMeqeHo a;jih ^Byx bh^ob — >khmojiocth 
HHOHCKOH H TepHa, a npOAOJIH^HTejIbHOCTH ^HH — #JIH OflHOH 7K. HHOHCKOH. 

taejimha 2 

K o p p e ji h n; h h m e >k a y TenjioycTonq hboctbh) k ji e t o k 
h neKOTopuMH m e t eo$ a kt opa mh 


HaCTHBie K03(J)(})HIZHeHTbI KOppeJIHmiH Meway yCTOfiHHBOCTbK) 
KJieTOK k HHTHMHHyTHOMy nporpeBy 


Bhu 

c MaKCHMaJibiioii 
TeMnepaTypofi 
B03nyxa 

C OTHOCHTejlb- 
HOtt 

BJia>KHOCTbK) 

B03flyxa 

C npOflOJI>KH- 
TeJlbHOCTbK) 
HHH 

c npuxoaoM 
cyMMapHoii 
COJIHCHHOfi 
paanamiH 

Lonicera japonica . 

+0.78 * 

-0.43 * 

—0.47 * 

+0.25 

L. korolkovii . 

+0.47 * 

-0.18 

+0.09 

—0.12 

L . xylosteum . 

+0.27 * 

-0.08 

-0.13 

—0.05 

Daphne laureola . 

+0.61 * 

—0.07 

-0.12 

—0.22 

Rhus coriaria . 

+0.79 * 

—0.19 

-0.15 

-0.37 

Prunus spinosa . 

+0.70 * 

—0.56 * 

—0.09 

—0.23 


BjiHHHne npnxofla cyMMapHon cojihchhoh pa/jHaijira (b KKaji/cM 2 3a AeHb) 
Ha Ce30HHbie H3MeHeHHH TenJIOyCTOHqHBOCTH KJieTOK HCCJieflOBaHHHX BHJJOB 
Hecym,ecTBeHHo. B jiirrepaType HMeioTCH yKa3aHHH, hto coKpamemie ajihhh 
£HH 3HMOH H OCeHblO HOBblHiaeT npOTOnJia3MaTHHeCKyiO TenJIOyCTOHHHBOCTb 

pacTeHHH (Schwarz, 1968, 1969, 1970; Biebl u. Maier, 1969; Bauer, 1970; 
Maier, 1971). HcKyccTBemio coKpameHHbra p;eHb MO>KeT hobhchtb ycTOH- 
HHBOCTb pacTeHHH k HarpeBy h JieTOM (Biebl, 1967; Biebl u. Maier, 1969). 
IIoJiaraiOT, hto #eHb onpe^ejieHHon npoflOJinurrejibHOCTH HH^yijHpyeT co- 
cxoHHHe hokoh, BCJie^CTBne aero noBbimaeTCH o6m;aH ycTonqHBOCTb opra- 
HH3MOB. 3'fO oSTbHCHeHHe, OflHaKO, HCHpiieMJieMO flJIH OHHCaHHOrO HaMH CJiy- 
qa h, nocKOJibKy oceHbio npn ^ajibHenmeM coKpamemm ^jihhh #hh h nocTe- 
neHHOM yracaHHH aKTHBHOH BereTaijHH pacTeHHH ycTonqHBOCTb hx kjictok 
k HarpeBy cHiDKaeTcn #o ncxo^Horo ypoBHH. 

BjiHHHne TeMnepaTypbi Ha nepBHHHyio t e n ji o- 
y C T O H q H B O C T b KJieTOK. B o630pe Ce30HHbIX H3MeHeHHH TenJIO¬ 
yCTOHqHBOCTH KJiexoK yKa3biBajiocb, qTO no^beM ycxoHqHBOCTH KJieTOK k Ha¬ 
rpeBy cjie^OBaji oSbiqHo 3a HOBbnneHneM TeMnepaTypH B03/jyxa n JincTa. 
OftHaKO He jiioSoe noBHineHne TeMnepaTypbi cpe^H BH3biBajio CTaTHCTHqecKH 
onpaB^aHHoe yBejraqeHne TenjioycTonquBOCTH KJieTOK. Ilpn KOJieSaHunx 
TeMnepaTypH ot 8 #o 28° H3MeHeHHH TenjioycTonquBOCTH kjictok b TeqeHne 
flHH 6hjih HecymecTBeHHHMH (Ta6ji. 3). B >KapKiie cojiHeqHbie ^;hh, Kor#a 
TeMnepaTypa JincTa npeBHinajia 28°, cpe^Hnii ypoBeHb ycTonquBOCTH KJie- 
tok k 5-MHHyTHOMy HarpeBy nocjie nojiyzjHH 6hji Ha 0.8 — 1.1° BHtne, qeM 


* BepOHTHOCTb CJiyqaHHOCTH K 03 (j)$HI];HeHT 0 B KOppeJIHUHH p < 0.05. 
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yTpoM. Cjie#OBaTejibHO, Ha6jiiOfl;aeMHH 
HaMH JieTHHH HOflbeM TenJIOyCTOHHH- 
bocth BH3 HBaeTCH flencTBHeM cynepon- 
THMajibHMx TeMnepaTyp h hbjihctch 
b 3 HaTOTejibHOH CTeneHH pe3yjibTaTOM 
TenjiOBOH 3aKajiKn KJieTOK. B ahh, 
Kor/ja TeMnepaTypa JiHCTbeB npeBH- 
rnajia 38—40°, BejiHHHHa ecTecTBeHHOH 

TenjiOBOH 3aKajiKH KJieTOK CHH>Kajiacb. 
OcoSeHHO 3Ha^HTeJIbHHM 3TO CHHJKe- 
HHe SiJJIO y 2KHMOJIOCTH oSblKHOBeH- 
hoh. Tan, HanpnMep, b ^hh c MancH- 
MajibHOH TeMnepaTypoH JiHCTbeB 34— 
36° KJieTKH nOBHinaJIH yCTOHHHBOCTb 
k 5-MHHyrHOMy HarpeBy b cpe^HeM Ha 
1.3°, a b c TeMnepaTypoH jihctbcb 
38—40° — TOJibKo Ha 0.5°. 3 thm h 

oSTbHCHHeTCH MaJiaH BejIH^HHa qaCTHO- 
ro K03$(J)Hi];HeHTa KoppejimjHH Me>K/jy 
TeMnepaTypoH h nepBHHHOH Tenjioyc- 
TOHHHBOCTbK) KJieTOK >KHMOJIOCTH o6bIK- 
HOBeHHOH (Ta6jl. 2). 

B JiHHHne b o pi o r o jj, e- 
$ h u; h t a. 06Hapy>KeHHe oSpaTHoii 
CBH3H Me>K#y HpOTOHJia3MaTHqeCKOH 
yCTOHHHBOCTbK) >KHMOJIOCTH HnOHCKOH 

h TepHa k HarpeBy h othochtcjibhoh 
BJ ia>KHocTbio B03ji;yxa noSy^HJio nac 
onpe^ejiHTb CTeneHb cKoppejinpoBaH- 
HOCTH MOKfly Ce30HHBIMH H3MCHeHHHMH 
TenJIOyCTOHHHBOCTH KJieTOK H BOflHOFO 
/je^HijHTa jihctbcb. KoppejimjHH OKa- 
3ajiacb cym;ecTBeHHOH tojibko rjik 
neTbipex bh^ob, HanCojiee ycToirai- 
bux k o6e3BO>KHBaHHio — ^jih TepHa, 
cyMaxa, >khmojiocth nnoHCKon h m- 
MOJIOCTH KopOJIbKOBa (Ta6ji. 4). /JjIH 
^Byx 6ojiee mc30(|)hthi>ix bh^ob (hoimo- 
JIOCTH 06 bIKH 0 BeHH 0 H H Aa<|)Hbl) K03(|)(|)H- 
u,HeHT KoppejimjHH Me>K^y TenjioycTOH- 
HHBOCTbK) KJieTOK H BOflHBIM fle^HIJH- 

tom JiHCTbeB He npeBHinaji 0.34. 

TaKHM o6pa30M, nacTHHHan fleraji;- 
paTan;HH Hapn^y c cyneponTHMa jibhhmh 
T eMnepaTypaMH mo>kct hbhtbch o^hoh 
h 3 npHTOH Jieraero no^beMa nepBHH- 
HOH TeHJIOyCTOHHHBOCTH KJieTOK. 

Ha6jiioAaeMoe HaMH b npnpo^e no- 
BHHieHHe TeHJIOyCTOHHHBOCTH B OTBeT 
Ha cyneponTHMajibHHe TeMnepaTypu h 
nacTHHHyio /jernflpaTaijHio oSpaTHMO. 
KjieTKH, HOBHCHBIHHe TCHJIOyCTOHHH- 
boctb k KOHijy >KapKoro ahh, 3a hohb, 
Kai< npaBHJio, CHH>KajiH ee. UpaB^a, 
hojihoh yTpara coctohhhh 3aKajieH- 
hocth He npoHexoflHJio; 3 thm, Bepo- 
htho, h oSbHCHHeTCH HapacTaHHe 
yTpeHHero ypoBHH TenjioycTOHHHBOCTH 
KJieTOK b >KapKne jieTHne Mecnijbi. 
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TAEJIHU.A 4 

KoppeJIHI^HH M e >K y Ce30HHHMH 
H 3 MeH 6 HHHMH TenjIOyCTOMHBOCTH 
KJieTOK H B 0 A H 0 r O fle^HAHTa JIHCTBe B 

$ (no AaHHMM 1966—1970 rr.) 


Bha 

CyGjieTaJibHHii 

BOflHhlH 

JIHCTbeB (B %) 

OSUHHblfi K 03 {J)(J)H- 
KHeHT KOppeJIHIIHH 
Meway ycToiiHH- 
BOCTbK) KJieTOK 

K 5 -MHHyTHOMy 
HarpeBy h bcjih- 
HHHO& BOAHOrO 
Ae(J)HiiHTa JIHCTbeB 

BepOHTHOCTb 

HaJIHHHfl 

CBH 3 H 

Lonicera korolkouii 

53 

0.70 

0.99 

L. japonica. . . . 

43 

0.75 

0.99 

Prunus spinosa . . 

43 

0.52 

0.99 

Rhus coriaria . . 

43 

0.51 

0.95 

Lonicera xylosteum 

37 

0.34 

< 0.95 

Daphne laureola 

33 

—0.13 

< 0.95 


IIpHMe^aHHe. OmnSKa onpe«ejieHHfl cySneTajibHoro BOAHoro 
ne^HAHTa cocTaBHJia ± 2 . 5 %. 


II. Ce30HHUe n3M6H6HllH TenjIOyCTOHTOBOCTH KJieTOK 
b TeTOHne xojiOAHoro nepno^a 

IlepBH^HaH TenjIOyCTOH^HBOCTb KJieTOK A B yx Be^H03eJieHHX BHAOB — 
JKHMOJIOCTH HHOHCKOH H RdL$RbI JiaBpOJIHCTHOH B TCHeHHe SoJIBHieH HaCTH 

xojioAHoro nepnoAa h b Hanajie Tenjioro ocTaBajiacB 6 oJiee hjih MeHee hoctohh- 
hoh, HecMOTpa Ha 3 HaHHTejiLHtie KOJieSaHHH npaxo^a cyMMapHon cojmen- 
hoh paAnaipra (Btipa>KeHHOH b kkbji. Ha cm 2 3 a abhb), npoAOJi>KHTejiBHocTH 
Ahh, TeMnepaTypu h oTHOCHTejiBHon BJia>KH 0 CTH B 03 Ayxa (pnc. 5). CynjecT- 
BeHHLie H 3 MeHeHHH nepBHHHOH TeHJIOyCTOHHHBOCTH KJieTOK HaSjIIOAajIHCL 
tojibko b Te ahh, KorAa TeMnepaTypa B 03 Ayxa hohbio onycKajiacB ao — 5° 
h HH>Ke, a jihctbh npoMep 3 ajiH (Ta 6 jl. 5). 

TAEJIMIJA 5 

noBumeHne xojioAoycToiiTHBocTH 
H nepBHTHOH TeflJIOyCTOHHHBOCTH KJieTOK 
noc jie fleacTBHfl o t p n n; a t e ji b h u x TeMnepaTyp 


AaTa 

MHHHMaJIb- 

Haa 

TeMnepa¬ 

Typa 

B03Ayxa 

HOHbK) 

(B °G) 

HfHMOJIOCTb HHOHCKaH 

| Aa<|)Ha JiaBpojiHCTHan 

TeMnepaTypa 
OCTaHOBKH 
ABHH<eHHH 
npoTonjia3Mbi 
nocjie 5-MHHyTHoro 
nporpeBa (b °G) 

nponeHT noBpe- 

>KACHHH JIHCTOBOH 
nOBepXHOCTH 
nocjie 10 nac. 
npOMOpa>KHBaHHH 
npH —13° 

TeMnepaTypa 
OCTaHOBKH 
ABHH<eHHH 
npoTonna3Mbi 
nocjie 5-MHHyTHoro 
nporpeBa (b °G) 

nponeHT noBpe- 

JKACHHH JIHCTOBOft 
nOBepXHOCTH 
nocjie 10 nac. 

npoMopa>KHBaHHH 

npn —19° 

13 I 1971 

1.4 

46.6+0.1 

96 + 14 

46.5+0.2 

87+13 

15 I 1971 

—5.9 

48.8+0.3 

10+3 

49.0+0.3 

15+4 

8 II 1971 

—2.8 

46.6+0.2 

78+12 

46.5+0.2 

81+11 

12 II 1971 

—8.3 

49.2+0.2 

9+3 

48.6+0.3 

11+2 

10 I 1972 

2.6 

46.4+0.2 

68+7 

46.6+0.2 

63+6 

9 II 1972 

—6.3 

48.8+0.2 

0 

48.2+0.1 

4+1 


TenjIOyCTOHHHBOCTL, HOBHCHBinaHCH HOA BJIHHHHeM OTpHIjaTeJIBHBIX TeM¬ 
nepaTyp, CHHJKajiacb nocTeneHHo b TeneHne 10—15 AHen, xoth A e HCTBHe 
3 aMopo 3 KOB 6 hjio HenpoAOJiHmTejiBHHM, He 6ojiee 7 AHen. Tojibko b 1972 r. 
c 13 I no 10 III ahh c MHHHMajiBHOH TeMnepaiypoH B03Ayxa MHoroKparao 
cjieAOBajiH oahh 3 a APyrnM. OTpHijaTejiBHBie TeMnepaTypBi cnoco6cTBOBajin 
noBBiineHHio vctohhhbocth KJieTOK He tojibko k 5-MHHyraoMy, ho h k 6ojiee 
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npOflOJIJKHTeJIBHHM (flO 16 nac.) 
TenjioycTOHqnBocTH c^Burajiact 

2.5°. Hapn,n;y c ycTOHHHBOCTBio 
k HarpeBy, b ahh c MHHHMajib- 
hoh TeMnepaTypon B03Ayxa 
HH>Ke —3° noBHmajiacB TaKnse 

H XOJIOAOyCTOHHHBOCTb IipOTO- 
HJia3MH, HTO BLipa3HJIOCB B 
pe3KOM yMeHtmeHHH noBpe- 
JKAeHHH JIHCTOBOH HOBepXHOCTH 

nocjie Tecrapyiomero npoMo- 
pa>KHBaHHH JIHCTteB BO BpeMH 
3aM0p03K0B. 


HarpeBaM (pnc. 6). Ilpn 3 tom bch KpiiBan 
b o6jiacTb blicokhx TeMnepaTyp Ha 2.0— 



Phc. 5. H3MeHeHHH TemioycTOH- 
^hbocth KJieTOK LoYiicera japonica 
Thunb. b xojioflHHH nepnoA 1970— 
1971 rr. 

IIo ocu adci^ucc — MeCflUbi; no ocu op- 
dunam: l — TeMnepaTypa ocTaHOBKH 
HBHHteHHH np0T0njia3MM nocjie 5-mh- 
HyTHoro nporpeBa; 2 — npnxon cyM- 
MapHoli cojiHenHOli paHHaiinn; 3 — Man- 
CHMajibHan, 4 — MHHHMajibHan TeMne¬ 
paTypa B03nyxa; 5 — OTHOCHTejibHan 
BJiaHtHOCTb B03nyxa, 6 — hpohojdkh- 
TeJIbHOCTb HHH 



IlpHBeAeHHLie OKcnepuMeHTajibHiie AaHHBie, a Tan^Ke noAcneT nacTHBix 
K03(|)(|)HIi;neHT0B KOppeJIHIJHH HOKa3HBaiOT npeHMymeCTBeHHOe BJIHHHHe OTpn- 


a 6 



IIo ocu a6cif.uc c — TeMnepaTypa nporpeBa; no ocu opdunam — nponojiwHTejibHOCTb coxpaHe- 
hhh HBHHteHHH npOTOnJia3Mbi (b jiorapH<J)MHHecKOM Macnrrabe). 1 — Daphne laureola L.; 
2 — Lonicera japonica Thunb., TeHeBue JincTbH; 3 — Lonicera japonica Thunb., cojmeHHbie 

JIHCTbH 


n;aTejibHHx TeMnepaTyp h OTcyrcTBne cbh3h MejKAy HOBBimeHneM TenjioycTOH- 
HHBOCTH KJieTOK 3HMOH H B03paCT0M JIHCTa, a TaK/Ke OTCyTCTBHe KOppeJIHTHB- 
HOH CBH3H C H3MeHeHHHMH OTHOCHTeJIbHOH BJia>KHOCTH B03Ayxa, npOAOJI>KH- 
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TAEJIHIJA 6 

KoppejiHijHH Mewfly TenjioycTofi’inBOCTi.io k ji e t o k, 

B O 3 p aCTOM JIHCTteB H HeKOTOptlMH ^BKTOpaMH C p e fl H 

(no AaHHHM 1970—1971 n 1971—1972 rr.) 


HacTHwe k oa(JjtJjHmieHTiii KoppejiHijHH MejKny yeroiiHHBOCTbio kjictok 
k 5-MMHyTHOMy HarpeBy 


Ban 

C MHHHMaJIbHOft 
TeamepaTypoft 
B03nyxa (b °C) 

C OTHOCHTeJIbHOft 
BJia>KHOCTbIO 
B03nyxa (b %) 

C npOHOJITKH- 
Te JI bHOCTblO 
HHH (B CyTKax) 

c npaxonoM cyM- 
MapHoii coJiHeHHoii 
panaaiiHH Ha e«H- 
HHUy 3eMHOft 
HOBepXHOCTH 

C B03- 
paCTOM 
JIHCTa 

Lonicera japonica 
Daphne laureola 

—0.73* 

—0.64* 

0.03 

0.10 

—0.3 

—0.34 

0.16 

0.24 

0.03 

0.08 


npHMenaHHe. p > 0.95. 

TeJIBHOCTBK) flHH H HpHXOAOM CyMMapHOH COJIHeHHOH paftHaiptH Ha e^HHHI^y 
3eMHOH noBepxHocTH (Ta6ji. 6). Harnn nabjiioAeHHH Biiojme corjiacytoTca 
c BHBOAaMH B. H. AjieKcaH,npoBa, H. JI. OejiL^MaH (1958), AjieKcaHApoBa, 
M. H. JIiotoboh h OejiBflMaH (1959), H. M. Khcjiiok (1962), T. I\ Illyx- 
thhoh (1962) h Apyrnx Hccjie^oBaxejieH o tom, hto 3hmhhh nop^eM Ten- 
JIOyCTOHHHBOCTH KJieTOK HBJIHeTCH CJie^CTBHeM HeCHeiJH^HHeCKOrO HOBLimeHHH 
o6in;eH pe3HCTeHi hocth KJieTOK no a bjihhhhom OTpHijaTejiLHbix TeMnepaTyp. 
B jiHTepaType, o^Hano, cymecTByeT APyroe MHemie, corjiacHO KOTopoMy 
OCHOBHOH npHHHHOH 3HMHerO MaKCHMyMa TeHJIOyCTOHHHBOCTH HBJIHeTCH 
HHAyipipoBaHHoe kopotkhm AneM cocTOHHne 3nMHero hokoh pacTeHHH 
(Biebl, 1967; Schwarz, 1968, 1969, 1970; Biebl u. Maier, 1969; Maier, 
1971). rio-Bn,n;nMOMy, KOpOTKHH fleHB KaK peinaiOHIiHH $aKTOp 3HMHerO 
MaKCHMyMa TenjioycTOHHHBocTH nrpaeT cymecTBeHHyio pojit tojibko a-kh 
paCTeHHH, KOTOpLie 3HMOH HaXOflHTCH B COCTOHHHH TJiybOKOrO HOKOH. 
B yCJIOBHHX MHTKOH CybTpOHHHeCKOH 3HMbI nOKOH y pn^a BeHH03eJieHbIX 
pacTeHHH He ctojib npoAOJiHanejieH h rjiyboK, KaK b 30He yMepeHHoro 
KJiHMaTa (TyMaHOB, 1952; BacnJiteB, 1956, Steinhiibel, 1967), h BeAyipHM 

(JaKTOpOM 3HMHHX H3MeHeHHH TenJIOyCTOHHHBOCTH KJieTOK OKa3LIBaiOTCH OTpiI- 
H^aTejibHue TeMnepaTypu. 


IIojiyHeHHHe OKcnepHMeHTajibHbie A&HHbie ho3bojihiot cAejiaTb cjie^yio- 
mne bhboah. 

1. KaK y flHKopacTymHX ( Prunus spinosa L., Rhus coriaria L.), TaK 
h y HHTpoAyiiiHpoBaHHbix KycTapHHKOB ( Lonicera japonica Thunb., L. korol - 
kovii Stapf, L . xylosteum L., Daphne laureola L.) Ha6jnoAaioTCH cymecTBeH- 
Hbie H3MeHeHHH TenjioycTOHHHBOCTH KJieTOK b ycjioBHHx K)>KHoro 6epera 
KpHMa. Habjiio^ajmcb 2 MaKCHMyMa ycTOHHHBocTH KJieTOK JincTbeB k Ha¬ 
rpeBy: jieTOM, b niojie—aBrycTe, y Bcex nccjie^OBaHHbix bhaob, a y bchho- 
3ejteHHX pacTeHHH em;e h 3hmoh, b A^KaSpe—$eBpajie. 

2. BeAymHMH (JaKTOpaMH, H3MeHHK>mHMH TenjIOyCTOHHHBOCTb KJieTOK 
b TenjibiH nepnoA b eciecTBeHHbix ycjioBHHx nojiycyxnx cySTponnKOB, 
hbjihiotch TeMnepaTypa cpe^bi h cocTOHHne boahoto pe>KHMa pacTeHHH. 

3. HacTHHHan 1 n;erH ( n;paTaii,HH HOBHinaeT ycTOHHHBocib KJieTOK k Harpe¬ 
By TOJIBKO y BHAOB, JIHCTbH KOTOpbIX oSjia^aiOT ^OCTaTOHHO BHCOKOH yCTOII- 
HHBOCTBK) K 06e3B0>KHBaHHK). V Me30$HT0B CBH3H MOK^y yCTOHHHBOCTbK) 
KJieTOK k HarpeBy h cxeneHbio oboahchhocth KJieTOK He o6Hapy>neHO. 

4. yBeJIHHeHHe TeHJIOyCTOHHHBOCTH KJieTOK B XOJIOAHblH nepHOA (3HMHHII 
HOA'BeM TepMOCTabnjiLHOCTH) Bbi3BaH0 ABHCTBneM OTpnn;aTejibHbix TeMnepa¬ 
Typ (3anajiKa xojioaom) h He CBH3aHo c npoAOJiJKHTejibHocTBio ahh, npnxo- 
AOM COJIHeHHOH paAHaijnH, OTHOCHTejIBHOH BJia>KHOCTbK) B03Ayxa H B03- 
paCTOM JIHCTbeB. 


1436 







5. noBBimemie TenjioycTonraBocTH hjictok b otbct Ha qacTnrayio 
raTaii;HK), cyneponTHMajiLHue n OTpmjaTejitHHe TeMnepaTypu oSparaivto. 

Abtop HCKpeHHe SjiaroftapeH B. H. AjiencaHApoBy h E. A. flgjioHCKOMy 
3a n;eHHLie coBeTu h nocTOHHHoe pyKOBOACTBO HacTonn^en paSoTon, a Taione 
M. C. KoMapcKon h B. B. HepHHK 3a TexHHHecKyio iiomoid;i>. 
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rocyflapcTBeHHHH (nojiyueHO 20 I 1973). 

Hhkhtckhh OoTaHimecKHH cafl, 
r. HjiTa. 


SUMMARY 

The character of seasonal fluctuations of thermoresistance in leaf cells of two ever¬ 
green and four deciduous bushes has been studied in conditions of semi-arid subtropical 
climate of the Crimea South coast. The thermoresistance of cells has been estimated by the 
temperature of protoplasm movement cease after different fixed periods of heating. Two 
maxima of thermoresistance are observed for evergreen plants cells: in summer, during 
july — august, and in winter, during december — february. The cell thermoresistance 
increase in deciduous bushes has been registered only during the most hot summer months. 
The thermoresistance of cells of xeromesophytes, adapted to growing in dry sunny places, 
is considerably influenced by partial dehydratation of leaves. In mesophytes no connection 
between the resistance of cells to heating and the begree of hydratition of leaves has been 
observed. The total solar radiation, duration of the day and age do not influence the ther¬ 
moresistance of cells in grown up leaves. 
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O nPHMEHEHHH TEOPHH PACII03HABAHHH 0EPA30B 
B TEOEOTAHHKE 


A. Z. ALTERMAN, L. A. RASTRIGIN AND G. S. S A B A R D I N A. 

ON THE APPLICATION OF THE THEORY OF RECOGNIZING OF IMAGES TO GEOBOTANY 

B flaHiioii pa6oxe Ha npuMepe 42 onHcaHHH <£Hxon;eH030B ^opMaijira ctpohhoocokoboh 
noKa3aHa bo3mo>khocxb npnMeHeHHH ajiropnxMacxoxacxHHecKOHannpoKCHMaiiiHH npn Hen3- 
BecxHOM HHCJie KJiaccoB /i;jih rpynmipoBaHHH $HT0n;eH030B, npeflcxaBjiniomHX b cBoeii 
coBOKymiocxH xaKcoHOMHHecKHH KOHXHHyyM. fljiH Bu6opa 6ojiee afleKBaxnoro ajiropnxMa 
npn rpynnnpoBaHHH pacxnxejitHfcix cooGmecxB npefljiaraexcn cxaxucxHnecKaH o6pa6oxKa 
itcxoflHoii Hii^opManiHH b pe>KHMe Anajiora nejiOBeK—Mannraa. 

B pa6oxe nocxaBjieHa h ajiropHXMHnecKH pemeHa 3aflana HH<£opMan;HOHHo-cxoHMocx- 
Horo oi^eHHBaHHH napaMexpoB Ha ocHOBamiH pe 3 yjibxaxoB rpynmipoBaHHH pacxHxe.xtuhix 
coo6m;ecxB. 


1. BBE/JEHHE 

JlioSan Hayna He MO>neT oSohthcb 6e3 KJiaccH^HKaiptH H3ynaeMHX ooteK- 
tob. B reoSoTaHHKe me Bonpocu KJiaccn^HKaijHH hbjihiotch o,o;hhmh H3 ca- 
mhx aKTyajiBHHX, caMbix Ba>KHHX, Tan nan npn H3yneHHH $HT0ii;eH030B 
nccjieflOBaTejib HMeeT Aejio c Cojibhioh KOMSnHaTopHKon. 

Oii;eHHBaH HMeiomnecn MaTeMaTnnecKHe MeTOflbi KJiaccn<|)HKan;HH (Goo- 
dall, 1954; Williams a. Lambert, 1961; rpenr-CMHT, 1967; Open, 1967; 
BacHJieBHH, 1969, h AP-) pacTHTejiBHOCTH, mo>kho cjjejiaTB cjie^yiomHe bbi- 
boali: 1) MareMaTHaecKHe mctoah KJiaccH^HKaipm $HT0n;eH030B ^ocTaTOHHO 
3$(|)eKTHBHbi Torjja, nor^a HMeeicn bo3mo>khoctb $opMajra3an;HH oSbeKTOB*, 
2) MaTeMaTHHecKne ajiropnTMbi KJiaccmjHKaijHH pacTHTejibHbix coo6m;ecTB 
AaioT xopourae pe3yjibTaTbi b cjiynae flHCKpeTHocin pacraTejiBHoro nonpoBa. 
Ecjih me pacTHTejiBHBin nonpoB npe^cTaBJineT co6oh TaKCOHOMnaecKHH koh- 
THHyyM, to pe3yjiBTaTBi KJiaccH^HKaijHH npn npnMeHeHHH BBiineyKa3aHHBix 
anropHTMOB He Bceiyja SbiBaioT ynoBJieTBopHTejiBHbiMH; 3) 3$$eKTHBH0CTi>, 
hjih pa6oTocnoco6HocTB, Toro hjih hhoto ajiropHTMa 3aBHCHT ot oSbeMa 
anpnopHOH nmJopMapHH h ^HCKpeTHOCTH H3yaaeMHX oSbeKTOB; 4) npn Kjiac- 
CH$HKan;HH pacTHTejibHbix coo6m;ecTB nponcxoflHT nan 6 bi OKarae HH$opMa- 
h;hh, b pe3yjiBTaTe aero H3 MHOJKecTBa napaMeipoB bhagjihiotch Hanoojiee 
cym;ecTBeHHBie, Sjiaro^apn kotophm o^hh KJiaccbi $HT0n;eH030B MoryT 6 bitb 
oT^ejieHBi ot flpyrnx. Ba>KHBiM noaTOMy HBJineTcn Bonpoc 06 oijeHHBaHHH 
napaMeTpoB Ha ocHOBaHHH pe3yjiBTaTOB KJiaccn^HKaijHH. 

y^HTHBaH npnBe^eHHBie Bbime bmboau, c,n;ejiaHHBie HaMH Ha ocHOBaHHH 
aHajiH3a jiHTepaTypHbix /jaHHBix, canTaeM n;ejiecoo6pa3HbiM pa36nTB bcio npo- 
i^ e AYPy KJiaccH^HKapHH Ha Tpn 3Tana: 1) npe^BapHTejiBHoe on;eHHBaHHe 
ncxoflHOH HH$opMan;HH; 2) rpynnHpoBaHne pacTHTejiBHHX coo6m;ecTB; 3) on;e- 
HHBaHne napaMeTpoB npn rpynnnpoBaHHH pacTHTejibHbix cooSnjecTB. 
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IlepBbiH 3Tan npeAnoJiaraeT CTaTHCTnuecKyio o6pa6oTKy hcxoahoh hh- 
$opMau;HH. M — oto mhojkoctbo Bcex BeKTopoB (onncaHHH) X , no,n;jie>Kam;HX 
KJiaccH^HKaiptH. X = (pc 1 , x 2 , . . ., x n ), r^e x l , x 2 , . . x n — oto napaMeTpu, 
Ha OCHOBaHHH KOTOptlX COCTaBJieHLI OHHCaHHH $HT0I];eH030B. B pe3yjIBTaTe 
cTaTHCTHHecKOH o6pa6oTKH hcxoahoh HH(J)opMai^HH nponcxoAHT npeABapn- 
TejiBHoe oijeHHBaHHe ^HCKpeTHOCTH pacTHTejiBHoro nonpoBa h npoH3BOAHTcn 
BnCop 6ojiee aAeKBaraoro ajiropuTMa rjih HJiaccn^HKaipni. 

Ha BTopoM 3Tane npe^nojiaraeTCH ncnojiB30BaHHe OAHoro H3 ajiropnT- 
mob rpymrapoBaHHH $HT0u;eH030B, b pe3yjii>TaTe uero BeKTop (onncaHne) 
X {% \ rAe i — HOMep BeKTopa (onncaHHH) i = l, 2, . . ., k , mo>kho OTHecra 
k o^HOMy H3 KJiaccoB R , r^e / — HOMep cooTBeTCTByioin;ero KJiacca, j = 
= 1, 2 

3aTeM Ha TpeTteM 3Tane nponcxoAHT oijeHHBaHHe napaivteTpoB Ha ocho- 
BaHHH pe3yjn>iaTOB rpymmpoBaHHH, uto MO>neT 6bitb HCH0Jii>30BaH0 
AajiBHeimiero c6opa HH^opMaijHH (MaTepnajia). 

2. OBT>EKT HCCJIE^OBAHHH 

06T>eKTOM HCCJie,n;oBaHHH nocjiynoiJia $opMau,HH Cariceta gracilis Curt., 
nmpoKO pacnpocTpaHeHHaH h BecLMa xapaKTepHan rjih. ycjioBHH JlaTBHH- 
ckoh CCP. Elijih Hcri0Jii>30BaHBi MaTepnajiBi 42 reo6oTaHHuecKHX onncaHHH, 
npoH3Be ( n;eHHBix b TeueHne BereTaijHOHHBix nepnoAOB 1966—1968 rr. rpyn- 
noii reoSoTaHHKOB HHCTHTyia 6nojiorHH AH JIaTB.CCP. 

XapaKTepncTHKa $HT0ii;eH030B npoBOAHJiacb Ha npo6HHX njionjaAKax 
pa3MepoM 100 m 2 . OcoCoe BHHMamie y^ejiHJiocB KOJinuecTBeHHOH oijeHKe 
yuaCTHH BHAOB paCTeHHH H OCo6eHHOCTeil yCJIOBHH MeCTOOCHTaHHH. nOMHMO 
yuera o6hjihh Bcex bhaob (ho /JpyAe) npoH3BOAHJicn yueT BCipeuaeMOCTH 
(no PayHKHepy) Ha 100 njionjaAKax pa3MepoM 10x10 cm c yKa3aHneM yua- 
cthh BH^a (rjia30MepHo) no Tpex6ajuiBHoii uiKajie. KpoMe Toro, b na>KAOM 
OHHcaHHH 3aKJia^BiBajiocB 5 MUKponjiomaftoK pa3MepoM 50 X 50 cm onpe- 
^ejieHHH ypo>KanHocTH n 6oTaHHuecKoro cociaBa. 

C KajKAOH MnKponjiomaAKH H3 BepxHero ropn30HTa hohbbi 6pajicn o6pa- 
3eu; am nocjieAyiomero xHMHuecKoro aHajin3a. OnpeAejinjiocB coAep>naHHe 
opraHHuecKoro BenjecTBa (bccobbim mctoaom), peanijHH houbbi (b 1.0 h. KC1) 
c noMomBio noTeHijnoMeTpa, coAeprcaHne o6m,ero a30Ta (no KbejiB^ajiio), 
co,n;ep>KaHHe KapSoHaTOB (mctoaom Tane), hoabhjkhbix $opM Kajinn (b 1.0 h. 
CH ;i COOH, no 3Hrepy-PnMy, c noMon^Bio njiaMeHHoro $OTOMeTpa) n $oc- 
$opa (no 3mepy-PnMy). 

CorjiacHO abhhbim reoSoTaHiiuecKHX onncaHHH, CTponHOOCOKOBBie Jiyra 
o6pa30BaHBi 116 BHAaMH TpaBHHHCTBix pacTeHHH, cpeAn hhx SojiBine Bcero 
bhaob h3 ceMencTBa 3jiaKOBBix (22 bhab) h ocokobhx (13 bhaob). 

Bee <|)HTOu;eH03Bi ctpohhoocouhhkob oTjinuaioTCH BBipa>neHHHM aomhhh- 
poBaHneM ocokh CTpoimon. Stotbha HMeeT BCTpeuaeMOCTB uani;e Bcero 6ojiee 
90%, a no Becy cocTaBJineT b cpeAHeM okojio 80% Beca Bcero TpaBocTon. 
npnMecB APyrux bhaob pacTeHHH, nan npaBHJio, HeBejinna. 

CTponHOOCOKOBBie jiyra npnypoueHBi k noHii>KeHHBiM (JopMaM pejiBe$a 
H <J)OpMHpyiOTCH B yCJIOBHHX H36BITOUHOrO (npoTOUHoro HJIH BpeMeHHO 3a- 
cxoHHoro) yBJia>KHeHHH Ha HJioBaio-rjieeBBix, nepemoiiHo- hjih top$hhhcto- 
rjieeBBix nouBax. 

CTponHOOCOKOBBie jiyra oSjiaAaioT cpaBHHTejiBHo oahopoahbimh ycjiOBHHMH 
MecToo6nTaHHH no CTeneHH yBJia>KHeHHH, OAHano chjibho pa3jiHHaioiiiiHMHCH 
no XHMHUeCKHM OCOSeHHOCTHM HOUBBI. TaK, HanpHMep, CTpOHHOOCOUHHKH 
pa3BHBaioTCH Ha nouBax, HMeiomHX b BepxHeM ropn30HTe peann;HK) ot 4.9 
AO 7.5 pH, coAep>KaHHe opraHHuecnoro Beiu;ecTBa ot 0.8 ao 60%, coAepwa- 
Hne noABHJKHBix $opM Kajinn or 2.5 ao 43.5 Mr/100 r hohbh h $oc(|)opa ot 0.5 
AO 12.5 Mr/100 r houbh. Chjibho OTJinuaioTCH MecTOoSnTaHHH paajmuHHX 

(J)HT0U;eH030B CTpOHHOOCOKOBBIX JiyrOB H no MOmHOCTH TOp$HHOH 3aJie>KH. 
3 tO CBHAeTeJIBCTByeT, UTO B npupOAHBIX yCJIOBHHX JIaTBHHCKOH CCP CTpOHHO- 
ocoKOBan $opMan;HH o6jiaAaeT AOCTaTOUHO umponoH OKOJiorHuecKOH aMHJin- 
TyAOH no n;ejioMy pnAy $aKTopoB BHenmen cpeAH. 
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3. HHAJIOr HEJIOBEK—MAIDHHA 
JJJIfl CTATHCTHHECKOtt OEPAEOTKH HCXO^HOH HHOOPMAIJMH 

MeTo^HKa ^iiajiora 

Kan y>Ke 6 mjio OTMeqeHo Bbirne, CTaTHCTHqecKan o6pa6oTKa hcxoahoii 

HH^OpMaiJHH MOH<eT nOMOHB HCCJie^OBaTeJIK) OIjeHHTb ^HCKpeTHOCTb H3y- 
qaeMbix $HT0n;eH030B, hto b cboio oqepeAt A^ct B03M0>KH0CTb Bbi6paTb 6oJiee 
aAGHBaTHbin ajiropnTM ajih KjiaccH$HKan;HH. Ilpn 3tom cjieAyer yqecTb, 
qTO xoa CTaTHCTHqecKon o6pa6oTKH 3aBncnT ot rana H3yqaeMoii paeTHTejib- 
hocth. CjieAyeT, OAHano, hmctb b BHAy, hto He BcerAa yAaeTCH $opMajiH3o- 
BaTb xapaKTepHbie oco6eimocTH $HT0n;eH030B, b cnjiy qero h He BcerAa mo>kho 
3aAaTb CTporo AOTepMHHHpoBaHHbin ajiropnTM CTaTHCTnqecKOH o6pa6oTKH 
HCXOAHbIX OHHCaHHH Ha OJieKTpOHHO-BbiqHCJIHTejIbHOH ManiHHe (3BM). 
B cbh3h c 3thm n;ejiecoo6pa3Ho pemeHne a^hhoh 3aAaqn b pe>KHMe Anajiora 
qejiOBeK—ManiHHa (3BM). CyTb penoma Anajiora 3aKJiioqaeTCH b cjieAyio- 
meM. 3BM npoH3BOAHT BbiqncjieHHH no CTporo A®TepMHHHpoBaHHbiM ajiro- 
pnTMaM. reoCoTaHHK me, pyKOBOACTByncb 3HaHneM oSbeKTa, pyKOBOAHT 
xoaom BbiqncjieHHH. Ot nccjieflOBaTejiH He TpeSyeTCH 3HaHHH ochob nporpaM- 
MHpOBaHHH, OH AOJI>KeH JIHHIb 6bITb KOMHeTeHTHblM B H3yqaeMOM oSteKTe. 
Pe>KHM Anajiora npeAycMaTpnBaeT Bonpocbi Tannse h co CTopoHbi MamnHbi. 
TaKHM o6pa30M, Anajior coctoht bo B3anMHOM o6MeHe BonpocaMH h OTBeTaMH. 

HaMH 6bui pa3pa6oxaH ajiropHTMnqecKHH h3mk h nporpaMMa TpaHCJin- 
Topa, npeAycMaTpHBaiomaH B03M0>KH0CTb 3aAaBaTb 14 bhaob BonpocoB — 
no OT6opy Heo6xoAHMoro Maiepnajia, on;eHHBaHHK) pnAa 3HaqeHnn 3aAaHHbix 
napaMeipoB, a Taione H3yqeHHio KoppejimjHH n 3aBHCHMOCTH Me>KAy napa- 
MeTpaMH ncxoAHbix $HT0ii;eH030B. Bojiee uoaPoSho o pa3pa6oTaHHon HaMH 
nporpaMMe Anajiora qejiOBeK—Maimraa H3Jio>KeHO b cneijHajibHOH CTaTbe 
(AjibTepMaH, PacTpnrHH 1972). 

Pe3yjibTaTW Anajiora 

AHajiH3Hpyn AaHHbie npon3BeAeHHOH HaMH b penoiMe Anajiora qejiOBen— 
MainnHa nepBHHHOH CTaTHCTHqecKoii o6pa6oTKH MaTepnajioB reoSoTaHHqecKHX 
OnncaHHH, MOHSHO COCTaBHTb H3BeCTHOe HpeACTaBJieHHe 0 HeKOTOpHX oco- 
CeHHOCTHX H3yqaeMOH $opMan;HH h B03M0>KHbix nyTHX ee KJiaccHcJniKaijHH. 

M3 o6in,ero qncjia 116 bhaob pacTeHHH b cpeAHeM Ha oahoh njioniiaAKe 
npHcyTCTByioT Bcero 17 bhaob; hhcjio bhaob pacTeHHH b oahom onncaHHH 
KOJieSjieTcn ot 8 ao 33. IIoaTOMy MajiOBeponTHO, hto6h Kanne-JinGo <£hto- 
n;eH03bi (h3 42 onncaHHbix HaMH) 6bijin 6h cxoahhmh, t. e. o6pa30Bajin 6m 
«CKOnJieHHH», «poH». 

KpoMe AOMHHaHTa, Bcero 5 bhaob pacTeHHH, Calamagrostis neglecta (Ehrh.) 
Beauv., Digraphis arundinacea (L.) Trin., Phragmites communis Trin., 
Carex inf lata Huds., C. lasiocarpa Ehrh., npnHHMaioT 3HaqnTejibHoe yqacrae 
b cjio>KeHHH 7 $HT0ii;eH030B. CpeAH hhx jiHinb b AByx $HTon;eH03ax npHMeeb 
Carex inf lata Huds., Digraphis arundinacea (L.) Trin. HacTOJibKO Bejinna, 
hto no3BOJineT cyAHTb o nepexoAHOM xapaKTepe othx coo6m;ecTB. 

C noMonjbio Anajiora no MeTOAHKe II. B. TepeHTbeBa (1959) 6hjih BHAe- 
jieHbi cjieAyioiAHe KoppejiHijHOHHbie njienAH, rAe 3HaqeHne Koa^mjHeHTa 
KoppejiHu,HH Me>KAy napaMeipaMH (npon;eHT yqacTHH bhaob pacTeHHH b $hto- 
ii,eH03ax no Becy) He HH>ne 0.5: 

1. Scolochloa festucacea (Willd.) Link (4) (0), Equisetum limosum L. (2) 
(2), Caltha palustris L. (2) (0). 

2. Scolochloa festucacea (Willd.) Link (4) (0), Equisetum limosum L. (2) 
(2), Menyanthes trifoliata L. (2) (1). 

3. Scolochloa festucacea (Willd.) Link (4) (0), Caltha palustris L. (2) (0), 
Ranunculus lingua L. (2) (1). 

4. Scolochloa festucacea (Willd.) Link (4) (0), Menyanthes trifoliata 
L. (2) (1) Ranunculus lingua L. (2) (1). 

5. Heleocharis palustris (L.) R. et Schum. (1) (0), Scirpus silvaticus L. 
>(2) (1), Sium latifolium L. (2) (0). 
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6. Mentha aquatica L. (1) (0), Sium latifolium L. (2) (0), Scirpus silva- 
ticus L. (2) (1). 

IlepBoe hhcjio b CKoSnax nocjie Ha3BaHHH pacTeHHH o6o3HanaeT hhcjio 
KoppejiHii;HOHHHX njienA, b KOToptie Borneji yKa3aHHHH bha, BTopoe >Ke 
HHCJIO — KOJIHHeCTBO BHAOB pacTeHHH, . C KOTOpbIMH A&HHBIH BH a HMeeT 3Ha- 
qeHne Koa^HijHeHTa KoppejinijHH He hhjkc 0.5 h KOTopue b yKa3aHHLie 
njienAH He bohijih. 

TaKHM o6pa30M, bhhchhjiocl, hto qeTKO OTrpaHHHeHHbix njienA BHfle- 
jihtb He yflajiocb. Bha, bxoahid;hh b o,n;Hy h3 njienA, bxoaht hjih b KaKyio- 
jih6o Apyryio njienAy, hjih HMeeT BLicoKoe 3HaneHHe Koa^HijHeHTa Koppe- 
jihijhh c oahhm H3 bhaob, kotophh b yKa3aHHHe njieH^H He Borneji. Bee 

3TO MO>KeT CBHfleTeJIbCTBOBaTb 0 TOM, HTO paCCMaTpHBaeMbie HaMH $HTO- 
I^eH03bI CTpOHHOOCOKOBOH (^OpMaiJHH IipeflCTaBJIHIOT CO0OH TaKCOHOMHHeCKHH 
KOHTHHyyM. 

3aTeM b pejKHMe ^Hajiora nejioBeK—MarnnHa 6njia nccjie^OBaHa 3aBHCH- 
moctb Me^Kfly ypo>naeM TpaBOCTOH $HT0u,eH03a, npon;eHTOM yaacraH ocokh 
ctpohhoh no Becy, BCTpenaeMOCTH h «yjj;ejibHOMy Becy» b 3aBHCHMOCTH ot 
paAa 3KOJiorHHecKHX $aKTopoB: peaKiptn hohbbi, co^ep>KaHHH b nonBe KajiB- 
ijhh, najiHH, $oc$opa, o6m;ero a30Ta, opraHnnecKoro Bem;ecTBa. Bhhbhtb 
K aKne-jinSo 3aKOHOMepHOCTH He yAajiocB, hto, no HameMy mhchhio, motkct 
CBHA eTeJIbCTBOBaTb O TOM, HTO B IjeJIHX KJiaCCH$HKan;HH HCH0JIb30BaHHe 
yna3aHHHX napaMeTpoB Kpairae TpyAHO, a, Mo>neT 6 htb, h HeB03M0>KH0. 

TaKHM o6pa30M, b penaiMe AHajiora nejiOBeK—Maimraa 6hjio ycTaHOBJieHo 
cjieflyiomee: 

1) HCXOAH H3 HHCJia BHAOB paCTeHHH, o6pa3yK)m;HX KaTKAHH $HT0Ii;eH03 r 

MajioBepoHTHo, hto6bi Hcxo^HHe 42 $HTon;eH03a ctpohhoocokoboh $opMa- 
n,HH o6pa30BajiH 6h «pon», «CKonjieHHH»; 

2) BbiflejieHne neTKo OTrpaHHHeHHBix «Koppejmi];HOHHHX njienA» HeB03- 
mo>kho; 

3) Bbi,n;ejieHHe KaKHX-Jin6o (JjiopncTHHecKHx hjih OKOJiornHecKHX npn- 
3HanoB, npnroflHbix ajih KJiaccinjHKaipm, npanHe 3aTpyAHHTejibHO. 

3th flaHHbie, no Been bhahmocth, MoryT CBHA^TejiBCTBOBaTB o tom, hto 
paccMaTpHBaeMbie $HT0ii;eH03bi npe^cTaBjiaioT co6oh TaKCOHOMHnecKHH KOH¬ 
THHyyM, h no3TOMy n;ejiecoo6pa3HO rjik rpynnHpoBaHHH $HT0n;eH030B npn- 
MeHHTb ajiropHTM, kotophh He npe,n;nojiaraji 6u ahckpcthocth oSboktob. 

H3yneHHe B03M0>KH0CTeH npHMeHeHHH MeTO^HKH ^Hajiora nejioBeK— 
MainHHa b reoSoTaHnnecKiix HCCjie^oBaHHnx noKa3ajio, mo otot mctoa mojkct 

6hTB HCH0JIB30BaH B flOCTaTOHHO IHHPOKOM aCHeKTe, a HMeHHOI 1) RJ1H. 6bict- 

poit CTaiHCTHnecKOH o6pa6oTKH hcxoahoii HH$opMan;HH; 2) H3yneHHH Kop- 
pejinipra h 3aBHCHM0CTH Me>KAy napaMeTpaMn; 3) npoBepKH CTaTHCTnnecKHX 
rnnoTe3; 4) H3yneHHH reoSoTammecKHX MOAejien Ha 3BM. 

4. nPHMEHEHHE HEKOTOPbIX AJirOPHTMOB KHEEPHETHKH 
AJIfl KJIACCHOHKAIIHH PACTHTEJIbHbIX COOEIIJECTB 

HcnoJiB30BaHHBie HaMH ajiropHTM CTOxacraaecKOH annpoKCHMaijHH npn 
H3BecTHOM HHCJie KJiaccoB (L^BinKHH, 1968) h ajiropHTMH «tohhhh» h «o6 r Be ( n;H- 
HeHne» (JlyMejiBCKHH, 1970) TpeSyioT ^HCKpeTHOCTH hcxoahhx KJiaccoB 
$HT0H;eH030B. C nOMOIU;BK) 3THX aJiropHTMOB pa36HTB HCXOflHbie $HT0Ii;eH03bI 
ctpohhoocokoboh $opMau;HH Ha KaKne-jinSo rpynnbi He yji;ajiocB. IlojiyHeH- 
Hbie pe3yjiBTaTbi noji;TBep>KAaiOT ^aHHbie ^najiora nejiOBeK—Mamirna, hto 
H3yqaeMbiH oSbckt HBJineTCH He ^HCKpeTHbiM, a HenpepbiBHBiM. Bojiee noA- 
Po6ho o npHMeHeHHH BbiineyKa3aHHbix aJiropHTMOB mo>kho npoHHTaTb 
b CTaTBe A. 3. AjiBTepMaHa, JI. A. PacTpnrHHa, T. C. CaSapAHHOH (1973). 

Tan KaK c noMom;bK) paHee ynoMHHyTbix aJiropHTMOB BbiAejiiiTB Kanne- 
jihGo rpynnbi He yAajiocb, to perneHO SbBio npHMepnTB ajiropHTM, KOTopbiii 
He npe^nojiaraji 6bi ahckpcthocth hcxoahoto o6T»eKTa. Kan H3BeciHO, MaTe- 
MaTHaecKHM npeACTaBjieHHeM $Hioij;eH03a HBjmeTCH TOHKa b MHoroMepHOM 
npocTpaHCTBe. Ecjih H3yHaeMbiH oSbckt HenpepbiBHbiH, to mo>kho bhagjihtb 
H e «poH», «CKonjieHHH», a «crym;eHHH» n «pa3pe>KeHHH» ToneK. OyHKAHeii 
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«rycTOTH» o6 r beKTOB HBjineTCH hjiothoctb pacnpeAejieHHH. Cmbicji npnMe- 
HeHHoro HaMH ajiropnTMa CTOxacTHnecKoii annpoKCHMaipiH npn Hen3BecTHOM 
qncjie KJiaccoB (LJbihkhh, 1968) h 3aKJiioqaeTCH b BoccTaHOBjieHHH hjiot- 
hocth pacnpe,n;ejieHHH (pnc. 1). 

Kan bh^ho H 3 pnc. 1, b cjiyqae ahckpcthocth hcxoahhx o6b6ktob b He- 
kotopoh qacTH npocTpaHCTBa He pacnojiaraioTCH HHKaKHe tohkh, t. e. ( p(x) = 
=0). B cjiyqae >ne HenpeptiBHOCTH hcxoahhx 06 'BeKTOB bhhbhtb TaKyio 
nacTB npocTpaHCTBa He yAaeTCH. 

Tan nan npn HenpepHBHocTH KJiaccoB $HT0n;eH030B nepexoAH Mencfly 
OT^ejiBHHMH KJiaccaMH nocTeneHHH, to n;ejiecoo6pa3Ho BHHBJieHne ramiq- 
Horo npe^CTaBHTejiH ^aHHoro KJiacca (oS-BeKTa c Han6ojiBnieH hjiothoctbio). 

KaKHX-Jin 6 o npeAnojionseHHH 06 hcxoahoh njiOTHocTH pacnpeAejieHHH 
c^eJiaTB He yAaeTCH. LJejiecoo6pa3Ho noaTOMy BocciaHaBJinBaTB hjiothoctb 
pacnpe^ejieHHH c noMonjBio cyMMH HenoToporo nncjia $yHKn;HH, no^npan 
npn 3 tom k hhm cooTBeTCTByiomne K03$$Hii;HeHTBi (napaMeTp c). ^OKa3aHO, 




Phc. 1. IIjioTHOCTb pacnpeAejieHHH b cjiyqae AHCKpexHtix 
h HenpepHBHHX <)6l>eKXOB 

*ITO MOHSHO BOCCTaHOBHTB HJIOTHOCTB paCHpe^eJieHHH, eCJIH HCn0JIB30BaTB 
OpTOHOpMHpOBaHHyiO CHCTeMy $yHKD;HH. 

AHajiHTHHecKoe BHpa>KeHne ajiropnTMa cjieAyiomee. 

N 

P (x, c)=S c kfk (*) = cTc p ( X Y< 

k=l 

C [ri\ = c[n — 1] — y [ n ] [c[n — 1] — <p {x [re])], (1) 

r^e x [n \ — oS^eKT (onncaHne), noKa3BiBaeMoe Ha n -m mare annpoK- 

CHMai^HH, 

Cf (x) — OpTOHOpMHpOBaHHan CHCTeMa (JyHKIJHH, 

y — K03$$Hii;HeHT, kotopbih y^OBjieTBopHex ycjioBHHM cxoah- 
MOCTH ajiropHTMOB CTOXaCTHHeCKOH annpOKCHMau;HH, 
c [n] — onpe^ejiHeMLiii napaMeTp c Ha n- m inare arnipoKCHMaipm, 
k= 1,2, . . N — hhcjio napaMeTpoB, o6pa3yioiiiiHX A^HHoe onncaHne (bck- 
Top) X. 

/JjIH npHMeHeHHH A^HHOro ajiropnTMa CTpOHM OpTOHOpMHpOBaHHyiO 
CHCTeMy $yHKn;HH cp ( x ). 3aTeM no KaKHM-jin 6 o coo 6 pa>KeHHHM Ka^KAon 
h 3 3thx $yHKu;HH npnAaeM KaKOH-TO Bee (c). ITojiynaeM p (x, c) — njioT- 
hoctb pacnpeAejieHHH, 3aBHCHin,aH ot a^hhbix 06 'BeKTOB X h napaMOTpa c. 
3aTeM npoBepneM, npaBHJiBHo jih 6bijih BBi 6 paHBi 3HaqeHHH K03$$Hii;HeHT0B c , 
t. e. HaxoAHM pa3HHii;y [ c —(a:)]. Ecjih 3 Ta pa3HHii;a paBHa Hyjiio, to 3Ha- 
qeHne K03$$Hn;HeHTa c He H3MeHHe r icn. Ecjih >Ke pa3Hiiu;a [ c —^( x )]^= 0, 
to 3HaqeHne K03$$nij;HeHTa c H3MeHHeTCH Ha BejiHHHHy, nponopAiioHajiBHyio 
3toh pa3HHii;e. ^0Ka3aH0, qxo npn onpeAejieHHBix ycjiOBHnx, HaKjiaABiBae- 
mbix Ha K03$$Hi];HeHT y, mohcho 3a KOHeHHoe hhcjio rnaroB n noAo 6 paTB na¬ 
paMeTp c , a TeM caMMM h BOCCTaHOBHTB hjiothoctb pacnpeAejieHHH hcxoahbix 
06'BeKTOB. 

/{jih Bcex yKa3aHHBix ajiropHTMOB b KaqecTBe napaMeTpoB, no kotopbim 
npoH3BOAHJiocB rpynnnpoBaHHe, 6bijih H36paHH noKa3aTejin ynacTHH no Becy, 
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BCTpeqaeMocra, «yn;ejibHOMy Becy» Bcex 116 bhaob pacTeHHH, cjiaraiomHX onn- 
caHHtie $HT0i];eH03Li ctpohhoocohhhkob, a TaKJKe pnA 3KOJiorHHecKHX xapan- 
TepncTHK — co,n;ep>KaHHe b nonBe opraHnnecnoro BenjecTBa, o6m;ero aaoTa, 
KajILI^HH, nOABHJKHbIX $OpM $OC$Opa, KaJIHH H peaKI^HH nOHBbl. 

IIpHMeHHH ajiropHTM cTOxacTH^ecKOH annpoKCHMaii;nn npn Hen3BecTHOM 
qncjie KJiaccoB, yAajiocb Bee ABHHbie 42 $HT0ii;eH03a ctpohhoocohhhkob 
pa36nTi> Ha 5 rpynn, KOTopwe oneHb cjia6o oirpaHHHHBaiOTCH Apyr ot a pyra 
h cBH3aHbi u;ejibiM phaom nepexoAOB (Ta6„i. 1 h 2). /(jih Toro htoSh Jiynine 
BHHBHTb OTJiHHHTejibHbie npH3HaKH Ka>KAoii H3 rpynn, mm cohjih n;ejiecoo6pa3- 
hhm BbiAejiHTb b 3 tux rpynnax HanSojiee rannHiibie (c HanSojibineH hjiot- 
hoctbio) $HT0ii;eH03bi. HHTepnpeTnpoBaTb nojiyneHHbie pe3yjibTaTbi no OTAejib- 
hhm xapaKTepHbiM bhabm, no-BHAHMOMy, H3-3a HenojiHOHJieHHocTH $HTOn,e- 
H030B, a TaK>Ke H3-3a Toro, HTO $HT0Ii;eH03bI CTpOHHOOCOHHHKOB npeACiaBJIHIOT 
co6on TaKCOHOMHnecKHH KOHTHHyyM, HaM He yAajiocb. AHajiH3 BbiAejieHHbix 
KJiaccoB (rpynn $HT0ii;eH030B) OKa3ajiocb n;ejiecoo6pa3Ho npoBecra Ha ocHOBa- 
hhii ynacTHH b coo6in,ecTBax pa3jiHHHbix 3KOJiorHnecKHx rpynn. 

AHajm3 abhhhx Ta6ji. 1 h 2 noKa3aji, hto H3 BbiAejieHHHX HaMH 5 rpynn 
HanSojiee xapaKTepiibiMH hbjihiotch 1-h h 2-h rpynnbi. IlepBaH H3 hhx otjih- 
naeTcn npeHMymecTBeHHbiM ynacTneM pacTeHHH rnApoMe3o$HJibHoro pnAa; 
ocHOBHan Macca TpaBocTon o6pa30BaHa pacieHHHMH, npHHaAJie^KamHMH k Me- 
3ornApo$HTaM. KpoMe AOMHHaHTa (KOTopbiii xo>Ke hbjihotch Me3ornApo<|)HTOM), 
AJih 3toh rpynnbi xapaKTepHbi TaKne bham, naK Glyceria fluitans (L.) R. Br., 
G. maxima Holmb., Equisetum limosum L. n aP- (scero 14 bhaob). 

B $HT0n;eH03ax 2 -h rpynnbi 6ojibinoe yHacrae npnHHMaioT pacTeHHH 
0KCHJI0Me30$HJIbH0r0 pHAa H 3HaHHTejIbHaH pOJIb B (JopMHpOBaHHH H;eH030B 
npHHaAJie>KHT Me300KCHJio$HTaM Calamgarostis lanceolata Roth, C. neglecta 
(Ehrh.) G. M. Sch., Carex inflata Huds. h AP- (scero 14 bhaob). 

OnT0ii;eH03bi 3-ii rpynnbi hbjihiotch aKOJiornqecKH npoMeHsyroHHbiMH 
Me>KAy $HT0ii;eH03aMH onncaHHbix ppyx rpynn h BKJiioqaioT b ce6n nan bhah 
pacTeHHH rnAPOMe3o$HJibHoro, Tan n OKCHJioMe3o$HJibHoro phaob. Ohto- 
AeH03H 4-ii h 5-ii rpynn b aKOJiornnecKOM OTHOineHHH MeHee xapaKTepHbi a-tih 
B een $opMan;HH b ijejioM, Tan nan OAHa H3 rpynn HBjineTCH aKOJioraqecKH npo- 
MOKyTOHHOH OT CoJIOTHO-JiyrOBOH K BOAHOH paCTHTejIbHOCTH, 2 -h — K paCTH- 
TeJIbHOCTH HaCTOHIDiHX (3yMe30$HJIbHbIx) JiyTOB. Bee MeCTOOhHTaHHH (J)HTO“ 
n;eH030B BbiAejieHHbix hhth rpynn OTJinnaiOTCH H36biTOHHOCTbio yBJia>KHeHHH, 
OAHano ajih $HT0ii;eH030B 1-n rpynnbi xapaKTepHa npoTOHHocTb yBjianmeHHH 
b TeneHne Bcero hjih Sojibinen qaera BereTaijHOHHoro nepnoAa. OnTon,eH03bi 
2-ii rpynnbi $opMnpyioiCH, oneBHAHO, b ycjioBHHx, norAa yBJia>KHeHne b Te- 
neHne A^nTejibHoro nepnoAa 6biBaeT 3acTOHHbiM. /(jih 3-h rpynnn xapaniepeH 
nepeMeHHbin pe>KHM yBJia>KHeHHH, norAa npoTO T moe CMeHHeTCH 3acTOHHHM 
H HaohopOT. yCJIOBHH MeCTOObHTaHHH 4-ii rpynnH $HT0AeH030B OTJIHHaiOTCH 
oneHb ohnjibHbiM yBjia>KHeHneM b TeneHne Bcero BereTan;HOHHoro nepnoAa. 
CxponHOOCOKOBbie coohmecTBa 5 -h rpynnbi HMeioT, no-BHAHMOMy, nepeMeHHHH 
pe?KHM yBjia>KHeHHH, npn kotopom oSnjibHoe yBJia^KHeHne b oTAejibHne ne- 
pnoABi CMeHHeTCH yMepeHHbiM. 

IlonbiTKH BbiHBHTb otjihhhh b 3KOJiorHHecKHX napaMeTpax 3thx rpynn He 
HMejin ycnexa, no-BHAHMOMy, mctoam H3MepeHnn HeAOCTaTOHHO tohhbi. 
TpyAHO BMHBHTb Bee B03M0>KHbie COHeTaHHH pa3JIHHHbIX 3KOJIOrHHeCKHX $aK- 
TopoB, a Tan>Ke ynecTb 6ojiee TOHKne pa3jiHHHH, KacaiomnecH hx H3MeHHHB0CTH 
b TeneHne BereTan;HOHHoro nepnoAa. PacTHTejibHocTb HBjineTCH, no-BHAHMOMy, 
caMbiM nyTKHM nona3aTejieM cnen;H(|)HHecKHX ocoheHHOCTen SnoTona. 

1-h h 2-h BbiAejieHHbie rpynnbi $HTon;eH030B hbjihiotch, no-BHAHMOMy, 
accon;Han;HHMH (hjih hx rpynnaMn). Hto nacaeTcn 3 -h, 4-h h 5-h rpynn $hto- 
u,eH030B, to, nan y>ne roBopnjiocb, ohh hbjihiotch nepexoAHHMH k ApyrnM 
rpynnaM h noaTOMy bpha Jin MoryT 6htb hphhhth b paHre accon;Hau,HH. 

TaKHM o6pa30M, b Hainnx nccjieAOBaHHHX nonasaHa bo3mo>khoctb npnMe- 
HeHHH ajiropHTMa CTOxacTHnecKOH annpoKCHMan;HH npn Hen3BecTHOM nncjie 
KJiaccoB ajih rpynnnpoBaHHH $HT0n;eH030B, npeACTaBjiHiomHX b cnoen coBonyn- 
HOCTH TaKCOHOMHHeCKHH KOHTHHyyM. 
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TAEJIHIJA 2 

Ghhcok bhaob pacTeHHH ctpohhoocokoboh (j)opMai^HH no B&mejieHHHM rpynnaM (Jjhtoijghobob 
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TAEJIMJA 2 (npodoAj/ceHue) 
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5. HH(DOPMAU,HOHHO-CTOHMOCTHOE OU.EHHBAHHE IIAPAMETPOB 
nPH rpyimHPOBAHHH PACTHTEJIBHLIX COOEmECTB 


Kan yme 6lijio OTMeaeHO Bbinie, Soabmoe 3HaaeHne HMeeT bo3moh<ho 6ojiee 
TOHHoe on;eHHBaHHe napaMeTpoB. Bbi6op napaMeTpoB a;jih KJiaccH$iiKan;HH 
npoH3BO,n;HTca b 3aBHCHMCCTH ot xapaKTepa caMoro o6 r beK , ra. IIpMeHeHHhie Aan 
KJiaccH(|)HKai];HH napaMeTpu, nocjie Toro Kan y>ne BH^ejieHti Kaaccbi (rpyrnm 
$HTon;eH030B), ,o;oji>khh 6htb noABeprHyra oijeHKe b ijeanx bhagjighhh HanSoaee 
nepcneKTHBHLix. Ilpn 3tom Heab3H orpaHHHHTbca oijeHHBaHHeM napaMeTpa 
TOJibKo c tohkh 3pemiH 3aKJiK>aeHHOH b HeM HH^opMaipiH. Hto6h aoShtbch 
Haa6oaee 3$<|)eKTHBHOH 3aTpaTbi cna n cpe^CTB, Heo6xoAHMo BBecra noHarae 
«ctohmocth» napaMeTpa, AJia onpeAeaeHHH KOTopoa caeAyeT yaHTMBaTb: 
1) BpeMa, Hea6xoAHMoe ajih BbiHBaeHHH napaMeTpa; 2) 3aTpara Tpy^a nccaeAO- 
BaTejiaMH rjih . BbiHBaeHHH napaMeTpa; 3) MaTepnajibHbie h3a©P>kkh npoijecca 
BbiaBJieHna napaMeTpa. 

^jia Ka>KAon KGHKpeTHon 3aAaan c yaeTOM BbnneyKa3aHHbix coo6pa>KeHHH 
«CT0HM0CTb» napaMeTpoB MonceT 6biTb Bnojme CTporo onpeAeaeHa. OaeBHAHo, 
pa3JinaHbie napaMeipbi 6yAyr oSaa^aTb pa3Hon «CTonMocTbio». Tan, HanpnMep, 
pe^Kne bhabi pacTemiH, Hecym;HX 6onbme HH^opMaijHH, 6yAyr n 6ojiee «ao- 
pornMH». 

B a^hhom caynae 3aAaaa nocTaBJieHa b o6m;eM BHAe n a^h aaropnTM ajih 
ee pemeHHB. 

P.accMOTpnM 3aAaay on,eHHBaHna napaMeTpoB b o6ro;eM bha©. IlycTb i? 2 , 
i? 2 , . R n — ncxoAHbie naaccbi AaHHoro o6i»eKTa, S ± , . . S m — Bee bo3mo>k- 
HBie napaMeTpti, HaxoAHmnecH b pacnopa>KeHHH nccaeAOBaTejia; Q l ,. . ., 
Q m — «CTOHMOCTb» napaMeTpoB. 

AnpnopHHe BepoaTHocra pacnpeAejieHna KaaccoB P{R % ) n ycaoBHbie 
BepoaTHOCTH P (SjlR.) 3aAaiOTca Ha ocHOBaHnn pe3yabTaTOB KaaccH<|)HKan;HH. 
TorAa b ocHOBy KpnTepna nn(|)opMan;HOHHoro oijeHHBaHHH napaMeTpoB mo- 
BKeT 6 htb B3HTa BHTponna CHTyaijHH no JIIeHHOHy: 

£, = ii>*log 2 i>*. (2) 

1=1 

Tan nan 3 tot KpnTepnn yme Bomea b reoSoTaHnaecKne nccjieAOBaHna’ 
to 6ojiee noApo6Ho Ha HeM ocTaHaBJinBaTbca He SyAeM. 

Ecjih nojiyaeHa Kanaa-JinBo KaaccH<|)HKan;HH, to na>KAOMy naaccy 6yn;eT 
cooTBeTCTBOBaTb onpeAeaeHHan KOM6nHan;Ha napaMeTpoB. 3to 03HaaaeT, hto 
b AaHHOM KOiiKpeTHOM Kaacce KaKHe-nn6o napaMeTpu rojiykku 6biTb oSHapy- 
>neHH, APyrne napaMeTpbi He Aoa>KHbi Shtb o6Hapy>KeHbi, BHHBaeHne me 
TpeTbnx napaMeTpoB rjik a^hhoto naacca 6e3pa3anaHo. Ha ocHOBaHnn Bbi- 
men3ao>KeHHoro Mo>KeT 6biTb nocTpoeHa MaTpmja (Ta6ann;a), rAe na>KAOMy 
Kaaccy SyAyr cooTBeTCTBOBaTb onpeAeaeHHbie KOMSnHaijHH BeKTopoB ((J)hto- 
n;eH030B) (Ta6a. 3). MaTpnrja R. onpeAeaaeT i -n naacc (hcxoa). 

TAEJIHIJA 3 

IIpeflCTaBJieHHe ,i-ro Kjiacca (ncxo;j;a) b o6meM b h a e (i = 1,2,..., n) 


10.—1 

10 . —1 ..... 0 

*<=. 


10—1.0 


TAEJIimA 4 

BepoaTHOCTH HCXOAOBjP (R t ) 

R f Ri R 2 R3 

P(Ri) 0.35 0.25 0.40 


TAEJMIU 5 

Gtohmocth napaMeTpoB 
S j S 1 S 2 S 3 

Q(Sj) 1 1 2 
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TABJ1HUA 6 TAEJIHiJA 7 

yciOBHue BepoflTHOCTH Dcio/tu npHMepa 

napaMBTp P(SjlR a ) P(SjIB 2 ) P(Sj/R 3 ) R 1 = || -1 0 1 || 

Si 0.0 1.0 0.5 fl 2— II 1 o —1 II 

5, 0.15 0.05 0.5 p _ II— 1 0 —1 || 

S 3 1.0 0.0 0.5 3— II 1 0 ill 


TAEJIHIIA 8 


TAEJIHEA 9 


KpHTepHH Njg 
A r 0 N\' Np N[ 

4 2 4 2 


H(J)OpMai^HOHHO- 
CTOHMOCTHafl CTpaTeTHH 

W{ 1 w\* 

_L He onpe- . 

2 flejiae tch 


TABJIHHA 10 

CTOHMOCTHan CTpaTerna 

Qli Ol 3 

3.0 4.0 3.0 


Kansan CTpona b btoh Ta6jiHn;e (MaTpmje) o6o3HanaeT onpeAejieHHyio 
KOM6nHan;HK) napaMeTpoB ajih KJiacca (ncxo^a) R , npnneM «1» 03HanaeT, hto 
napaMeip AOJi>KeH 6 htb o6Hapy>KeH, «—1» — He aojdkoh 6htb o6Hapy;KeH 
«0» — hto o6Hapy>KeHHe hjih He o6Hapy>KeHHe AaHHoro napaMeTpa He HMeeT 
3 HaneHHH. 

OneBH^Ho, hto Te napaMeTpH, KOTopbie hmciot Sojibme 3HaaeHHH «1» h 
4(—1» h 6yn;yT 6ojiee HHcftopMaTHBHHMH. Tor,n;a b ocHOBy HHcJopMaijHOHHoro 
on,eHH bbhhh napaMeTpa mo^kct 6htb nojionseH cjie^yionmH KpHTepHH: 

Ni +1 = (N k - c‘) P (Sj) + (N k - b)) P (SJ; N{ +1 = min, (3) 

r^e N k — hhcjio ctpok MaTpnijH R {1 nocjie k- ro mara oijeHHBaHHH napaMeTpoB, 
cj — hhcjio ctpok MaTpnijH i? 4 -, b kotophx napaMeTp Sj HMeeT 3 HaneHHe «— 1 », 
a b* — 3 HaneHHe « 1 ». 3 HaneHHe P ( Sj) mojkct 6 htb paccmaTaHo no $opMyjie 

HOJIHOH BepOHTHOCTH. 

Cmhcji btoto KpHTepHH 3 aKJiK)HaeTCH b cjie,n;yK)m;eM. Tot napaMeTp, koto- 
ptiH b cpe^HeM 6 ojibme Bcero coKpamjaeT hhcjio bo 3 mojkhhx KOMSnHaijHH Ben- 
TopoB ($HT 0 n;eH 030 B), h 6 yn;eT onraMajibHHM no ^aHHOMy npHTepnio. 

Ecjih >ne CTOHMocTb napaMeTpa pa3,n;ejiHTb Ha KOJinnecTBo BeKTopoB (<J>hto- 
I^eH030B), KOTOpne MO>KHO HCKJIIOHHTb H3 ^aJIbHCHHierO paCCMOTpeHHH npn HC- 
cjie^oBaHHH ^aHHoro napaMeTpa, to mo>kho nojiymaTb HH(J)opMan;HOHHO-CTOH- 
MocTHyio on;eHKy, KOTopaa HMeeT cjieAyiomHH bha. 

W . =_ —1 _= min. (4) 

K fc+i 

HMea KJiaccH(|)HKai];HK) pacTHTejibrnax coo6m;ecTB, mo>kho npocMOTpeTb 
Bee BapnaHTH nocjie,n;oBaTejibHoro onpeAejieHna napaMeTpoB. ^jih btoto o6pa- 
3yeM «AepeBo» bo3mo>khhx hcxoaob, noKa3amioe Ha pnc. 2. HeKOTopne «BeTBH» 
BToro «AepeBa» 3aKaHHHBaiOTCH nonepeaHon aepxoH, CHMBOJiH3Hpyiom;eH onpe- 
AejieHne KJiacca $HTon;eH030B. 3aTeM npocMaTpnBaeM Bee «AepeBo» c KOHija 
ero «BeTBen». ^jih btoto yMHo>KaeM «CT0HM0CTb» AaHHoro napaMeTpa Ha BepoaT- 
HOCTb ero oSHapya^eHHH (+1) hjih Heo6Hapy>KeHHH (—1), b 3aBHCHMOCTH ox 
Toro, aeM KOHHaeTCH «BeTBb». B y3jioBHx TOHKax, t. e. TOHKax, r^e HMeeTCH 
bh6op Me>KAy onpeAejieHneM Toro hjih hhoto napaMeTpa, ocTaHaBJiHBaeMca 
Ha tom, KOToptiH oBjia^aeT MeHbmHM 3HaaeHHeM 3Toro npoH3BeAGHHH «ctoh- 
mocth» Ha BepoHTHocTb ero o6Hapy>KeHHH hjih Heo6Hapy>KeHHH, t. e. MeHbmnMH 
aaTpaTaMH npn nccjieAOBaHHH BToro napaMeTpa. IIoAHHMaHCb nocTeneHHo 
BBepx no «AepeBy», mo>kho ao c thhb ero «BepmHHH», t. e. npocMOTpeTb Bee 
B03M0>KHbie BapnaHTH nocjieAOBaiejibHOCTH on,eHHBaHHH napaMeTpoB. Bu6op 
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floJDKeH ocTaHOBHTbCH Ha tom BapnaHTe, KOToptiH no BHmeyKa3aHHOMy npHTe- 
pnio Aae t HaHMeHbmne noTepn. flaHHHH ajiropnTM yHHTtiBaeT CTOHMocTb rjio- 
6ajibHbiM o6pa30M h nocTpoeHHbiH TaKHM o6pa30M KpnrepHH Ha3biBaeTca ctoh- 
mocthhm npHTepneM. AHajiHTHHecKoe Btipa>KeHHe 3Toro KpnTepnH cjieAyiomee. 


Q)T = Qj> + 0+ 2 +1 p ($/,)+ Q k CP (Sjd 


( 5 ) 


r#e Q k / 2 +1 H ^?y +2 _! — noTepn onTHMajibHoro noBeAOHHH Ha cjieAyiomeM A+2 -m 
3Tane, cooTBeTCTBeHHo npn Hajnrara h npn oTcyTCTBHH napaMeTpa Sj r Co- 
BepmeHHo aHajiornnHo onpe^eJiHiOTCH noTepn ajih APy rHX napaMeTpoB 
Sj 2 ,. . Sj m - k . OneBHflHo, hto H3 napaMeTpoB Sj lJm . Sj m — k , onraMajib- 
hlim 6y,n;eT tot, kotophh oSecnenHBaeT MHHHMajibHtie noTepn, t. e. 

Qfg 1 = min{(? A }; Z = l, m — k. (6) 

Kan bhaho, Bbipa>KeHHH 5 h 6 CBH3HBaiOT ^ajibHenmne noTepn npn ohth- 
MajibHOM noBe,n;eHHH Ha flByx cjieAyiomHx Apyr 3a ApyroM aTanax npoijecca 
on;eHHBaHHH napaMeTpoB h hb- 
jihiotch, no cyra AeJia, B bipa- 
>KeHneM npnmjHna onTHMajib- 
hocth P. EejijmaHa (1960). JJjih 
peajiH3an;HH onTHMajibHoro 
npoijecca KJiaccH<|>HKan;HH Hy>K- 
ho npocMOTpeTb Bee «AepeBo» 
c KOHn;a ero «BeTBen» c no- 
MOm,bK) BHpa>KeHHH 5 h 6. 

9to mo>kho c^eJiaTb nyTeM 
nojiHoro nepe6opa. OneBHA- 
ho, hto noAo6Haa npon;eAypa 
b 6ojiee hjih MeHee peajibHbix ^ 
cjiynanx npe3BHHaHHo rpo- j 
Moa^Ka h peajiH3yeTCH Jinnib 
C nOMOmbK) BHHHCJIHTejIbHHX 

MamHH (pnc. 2). 

Pa36epeM BbiineynoMHHyTbie ajiropHTMbi Ha KOHKpeTHOM npnMepe. Tan nan 
jik>6oh npaKTHnecKH peajibHbiii cjiynan Tpe6yeT rpoM03AKHX pacneTOB* bh- 
xoahiahx 3a npe^ejiH BbiHHCJiHTejibHbix B03M0>KH0CTeH HejioBena, to npnBeAeH- 
HBIH npHMep HOCHT JIHHIb HJIJIIOCTpaTHBHblH XapaKTep H 6e3yCJIOBHO He HMeeT 
rjiySoKoro BnojiorHHecKoro CMHCJia. 

IlyCTb H3BeCTHO, HTO AaHHHH $HT0I];eH03 npHHaAJie>KHT K $OpMan;HH CTpOHHO- 
ocokoboh, k oahoh H3 A B yx rpynn: 1) c npeoSjiaAaHneM pacTeHHH rnApoMe3o- 
$HJibHoro pn^a 2) c npeoSjiaAaHneM pacTeHHH OKCHJiOMe3o<|)HJibHoro pnAa 
i? 2 . B nanecTBe on;eHHBaeMLix npH3HanoB n;ejiecoo6pa3Ho 6paTb He oahh bha 
pacTeHHH, Tan nan hotth jik>6oh bha Mo>neT BCTpenaTbca hjih He BCTpenaTbcn 
b na>KAOH H3 3 thx rpynn, a coneTaHne KaKHX-jraSo bhaob pacTeHHH. B ashhom 
cjiynae Sj (j = 1,2,3) hphhhto HajiHHne xoth 6h oahoto H3 A B yx bhaob pacTeHHH. 





Phc. 2. «,AepeBO» hcxoaob 


5 1 — Carex inf lata Huds., Deschampsia caespitosa (L.) P. B. 

5 2 — Phragmites communis Trin., Digraphis arundinacea (L.) Trin. 
Sq — Acorus calamus L., Mentha aquatica L. 


EcjIH HCXOAHTb H3 Tpex BHHieHa3BaHHHX HapaMCTpOB, TO MOH^T B03HHKHyTb 
CHTyan;HH, norAa SyAeT h6bo3mo>kho oraecTH $HTon;eH03 k oahoh H3 a b yx hc- 
xoahhx rpynn. B 3tom cjiynae SyAOT HeoSxoAHMO onpeAeJieHne hobhx napa¬ 
MeTpoB, hto bhxoaht 3a paMKH nocTaBjieHHoro npnMepa. 06o3HanHM 3Ty 
CHTyan;HK) i? 3 — OTKa3. 

Pe3yjibTaTH pacneTOB npHBeAGHH b cjieAyioin;HX Ta6jiHn;ax (TaSji. 4—10). 

BepoHTHocTH P ( R { ) h P ( Sj / Ri ) h Ta6jiHn;a KJiaccoB (hcxoaob) R . 3aAaHH 
Ha ocHOBaHHH pe3yjibTaTOB rpymrapoBaHHH. «Ctohmocth» napaMeTpoB onpeAe- 
jieHH Ha ocHOBaHHH paHee coSpaHHoro MaTepnajia. ^(jih pemeHHH KOHKpeTHHX 
3aAan «ctohmocth» napaMeTpoB aoji>khh 6bitb noACHHTaHH tohho h hx 3Hane- 
Hne b Kan^AOM KOHKpeTHOM cjiynae SyAeT pa3JiHHHHM. 
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BepoHTHocTH P (Sj/R-) He o6pa3yioT nojrayio cncTeMy co6bithh h noBTOMy 
hx cyMMa He paBHa 1. 

«^epeBo» hcxoaob npnMepa nonasaHo Ha pnc. 3. Ha btom «AepeBe» nona- 
3aHa «ctohmoctb» nponjeAypu KJiaccn^HKaijHfl npn pa3jiHHHon nocjieAOBa- 
TejibHociH onpe,n;ejieHHH napaMeTpoB. 


o 



itfan bhaho h 3 ^aHHtix Ta6jran;bi 4—10, na^HH KpHTepnH oijeHHBaeT na- 
paMeTpti no-pa3HOMy. OneBH^Ho, hto bh6op Toro hjih hhoto npHTepna on;e- 
HHBaHHH napaMeTpoB 3aBHCHT OT KOHKpeTHO HOCTaBJieHHOH 3a,n;aTO. Ecjih HeT 
orpaHHneHHH b cpe,n;cTBax, mo>kho nojib30BaTbca HHiJopMaijHOHHbiMH npHie- 
Phhmh, b nporaBHOM >Ke cjiynae n;ejiecoo6pa3Ho Hcnojib30BaHne ctohmocthoh 
hjih HH(J)0pMai];H0HH0-CT0HM0CTH0H CTpaTerHH oii,eHHBaHHH napaMeTpoB. 
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y#K 58.08 . 581 . 526.45 : 631.8 


B. 3. JIonaTHH 

H3MEHEHHE UPYCHOrO PACHJIEHEHHH TPABOCTOH 

jiyroB nPH y^oBPEHHH 

V. D. L O P A T I N. CHANGES IN THE LAYER STRATIFICATION OF GRASSLAND STAND 

AFTER FERTILIZATION 

B CTaTbe H3Jio>KeHa MeTOAnna n3yneHHH apycnoro pacajieneHna TpaBOCToa JiyroB. 
HpycHOCTb aBTopoM noHHMaeTCH no A. II. niemmKOBy. fljia na>KAoro apyca naxoflHTca 
6 KOJinaecTBeHHLix noKa3aTejieii: BticoTa (H), TOJim;HHa (h), MOKbapycHbin npoMe>KyTOK (Z), 
CTeneHb OTHjieHeiina (d), Macca (m), cTeneab BHpa>KeHHOCTn ( D ). IIo sthm noKa3aTejiaM 
flaeTca cpaBHemie apycnoro cTpoeima aeTBipex JiyroB, o6pa3yioni;HX paA yayamemia 
MecTOo6nTaHna. IIo Mepe yjiyameHna cpeAH yBejinanBaeTca BbicoTa Bcex apycoB, ynpo- 
njaeTca cTpoemie TpaBOCToa, $HTOMacca ot hh3Kopocjibix pacTemin nepeMenjaeTca k bbico- 
KopocJiHM h cocpeAOToanBaeTca b pacTeHnax I apyca. Bejinanna pa3Jinaiin apycHoro CTpo- 
eiraa, onpeAejieimaa no KOJinaecTBy pe3KO H3MeHaK>mnxca noKa3aTejien, npaMO nponop- 
AHOHaJibHa BejiHHHue pa3Jinaiin, ycTanoBJieHiion no npn6aBKe ypoasaa cena, BHpa>KeHHOH 
b npoiienTax. 

flpycHoe CTpoeHHe jiyroBoro TpaBOCToa noHHMaeTca HaMH no A. II. IIIeH- 
HHKOBy (1964 : 113); oh pa3JiHHaeT: «1 — apyc TpaB nepBon BejmaHHbi (bbi- 
coKne hjih BepxoBtie 3jiaKH, KpynHLie AByAOJiLHtie h np.); 2 — apyc TpaB bto- 
pon BejiHHHHbi (HH30BLie 3jiaKH h cxoAHbie no BticoTe APyrae pacTeHHa); 
3 — apyc HH3Kopocjibix TpaB (HanpHMep, jiiothk noji3yaHH, aepHoroJioBKa 
h Ap.); 4 — apyc CTejnomnxca TpaB (rycHHaa JianaaTKa)». 

B cbohx HccjieAOBaHnax, 3a pe^KHM HCKJnoaeHHeM, mh IV apyc He BbiAe- 
jihjih. Oh xopoino oTHJieHaeTca, ecjia BepxHHe apycu oaeHb cjia6o BHpa>KeHH. 
Oohhho ;ae, npa 6oaee hjih MeHee xopomeM pa3BHTHH BepxHax apycoB, pacTe- 
Hna IV apyca chjibho BHTarnBaiOTca h AocTHraiOT bhcoth III apyca. 
B. A. Ebikob (1970 : 70), cjie^ya XyjibTy (Hult, 1881), TamKe BbmejiaeT 
3 apyca — bhcokhx, cpeAHnx h hh3khx TpaB. BepoaTHo, 6bijio 6bi 6ojiee no- 
cjieAOBaTejibHbiM, nan A^JiaioT MHorae Apyrne nccjieAOBaTejiH, canTaTb TpaBaHon 
nonpoB oahhm apycoM, a npn BepTHKaabHOM pacqjieHeHHH pa3AeaaTb ero Ha 
noA'Bapycbi, ho nocKOJibny mh caeAyeM IIIeHHHKOBy, to h ocTaBJiaeM npnHa- 
Tyio hm TepMHHOJiorHio. XoTa bha pacTemia onpeAejiaeT ero npnHaAJie>K- 
hoctb k TOMy hjih HHOMy apycy, ho, nan npeAJiarae r r IIIeHHHKOB (1938 : 101), 
ecjm bha b AaHHOM n;eH03e oaeHb yrHeTeH h oTJinaaeTca hh3koh >KH3HeHHocTbio 
no cpaBHeHHio c APyrnMH BHAaMH Toro >Ke apyca, oh CMenjaeTca b 6oJiee hh3- 
khh apyc. IIoaioMy b OTAejibHux KOHKpeTHbix cjiyaaax bhah I apyca MoryT 
6biTb oTHeceHbi ko II,allaHI apycy h KpaiiHe peAKo 6biBaer, KorAa Kanon- 
jih6o bha, Hao6opoT, HMeeT oaeHb Buconyio no cpaBHeHHio c APyrnMH BHAaMH 
cjiaraioiAHMH u,eH03, >KH3HeHH0CTb, KorAa oh H3 II apyca nepexoAHT b I, hjih 
h3 III bo II. TaKHM o6pa30M, pe3AejieHne bhaob ho BbicoTe pacTeHHH npn onpe- 
AejieHHH npHHaAJie>KH0CTH hx k TOMy hjih HHOMy apycy He a6coJHOTHo. 

MeTOAHKa onHcaHHa h aHajiH3a apycHoro cjio>KeHHa TpaBOCToa cjia6o pa3- 
pa6oTaHa. Tan, no IIIeHHHKOBy (1938 : 101): «IIpH onncaHHH apycoB, nocjie 3a- 
MeaaHHa o CTeneHH hx o6oco6jieHHocTH, a-hh Ka>KAoro H3 hhx yKa3biBaeTca: 
1) Ha3BaiiHH npeo6jiaAaioH];HX pacTeHHH, 2) cpeAHaa BbicoTa apyca, 3) npoen- 
THBHOe HOKpblTHe, 4) HJIOTHOCTb». C Tex Hop MaJIO HTO H3MeHHJIOCb. II. HpO- 
uieHKo (1961 : 390) b 6jiaHKe onncaHna npeAJiaraeT onncbiBaTb xapaKTep apyc- 
hocth 6e3 KaKHX-jinSo noacHeHnn; o6o3HaaaTb apycbi phmckhmh ijH^paMH h 
He nyTaTb hx c noJioraMH (1961 : 376). B nocjieAHeM ero pynoBOACTBe no reo- 
6oTaHHKe (1970 : 158) cKa3aHo: «JKejiaTejibHo oTMeaaTb BbicoTy ochobhoh 
Maccbi TpaBOCToa, hoa kotopoh cjieAyeT noHHMaTb BepxHHH ypoBeHb toh 
aacTH TpaBOCToa, KOTopaa aBJiaeTcafioJieenJiH MeHee rycTOH, ho Bbirne kotopoh 
rycTOTa yme pe3Ko naAaeT. . .». IIoaTOMy npnAeTca ocTaHOBHTbca Ha mgtoahko, 
Koiopyio mh npHMeHajiH npn H3yaeHHH apycHoro pacajieHeHna TpaBOCToa. 
OaeBHAHo, hto pa3pa6oTKa mctoahkh KOJiHaecTBeHHOH oii;eHKH apycHoro cjio- 
/KeHna TpaBOCToa HeoSxoAHMa. 3TOMy npHAaeTca Sojibmoe 3HaaeHHe b «IIpo- 
rpaMMe h MeTOAnne SHoreomeHOJiorHaecKHX HCcaeAOBaHHH» (CynaaeB, J(biJiHC, 
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1966 : 87), o,n;HaKo b 3tom pyKOBOACTBe AonaeTcn jmmb ccBiJiKa Ha cneipiajib- 
HLie MeTo^HHecKne hoco6hh, ho hh b oahom h3 9thx nocofinH HeT 6ojiee no- 
APoShoh mctoahkh H3yqeHHH npycHocTH TpaBocTon JiyroB, qeM b KHHre IIIeH- 
HHKOBa (1938), KOTopyio mbi ijHTHpyeM. 

HeTKyio KOJiHnecTBeHHyio xapaKTepncTHKy pacnpeAejieHHn <$HTOMaccbi 
no BbicoTe Aae t mctoa cpe3aHHH TpaBocTon qepe3 5—10 cm c onpeAejieHHoro 
KOJinqecTBa npo6Hbix njiomaAOK. OftHaKo npycHoe cjionfeHHe $HTOD;eno3a b no- 
HHMaeMOM HaMH CMHCJie H3yHHTb 3THM MeTOAOM HeB03M0)KH0. Pa36op Hpo6HOrO 
ynoca no BHAaM Ann onpeAenemin nx BecoBbix cooTHomeHHH b Ha^eMHon <£hto- 
Macce Aac t B03M0>KH0CTb BHHHCJiHTb Maccy na>KAoro npyca, ho 3to Jinmn 
oahh H3 KOJinqecTBeHHbix noKa3aTejien npycHoro cjionseHHn n He BcerAa ao- 
CTaTOHHo hojiho 0Tpa>naeT CTeneHb BbipansemiocTH npyca, nocKOJibny nocjieA- 
hhh onpeAejineTcn He tojibko Maccon, ho h tcm, HacKOJibKo xopomo AaHHBiii npyc 
OTqjieHeH ot Apyrnx apycoB. 

npn H3yneHHH npycHoro cjio>KeHHH TpaBocToeB mbi npeAno>KHJiH onpe^ejinTb 
cneAyiomHe KojiHqecTBeHHBie noKa3aTejin Ann KansAoro npyca: BBicoTa ( H ), 
TOJinjHHa ( h ), MenebnpycHBiH npoMensyTOK (/), Macca ( rrt ), CTeneHb OTqjieHeH- 
hocth ( d ), CTeneHb BBipanseHHocTH ( D ). IlepBbie Tpn noKa3aTejin onpeAejinioTcn 
HCXOAH H3 H3MepeHHH BBICOTBI paCTeHHH H BBipa>KaK)TCH B CM. ^JIH 3TOro HaAO 
HMeTb H3MepeHHH BBICOTBI BCeX BHAOB paCTeHHH, CJiaraiOIAHX TpaBOCTOH. 

Ilpn HeAocTaTKe BpeMeHH AocTaTonHo H3MepnTb 15—20 HanSojiee oShjibhbix 
bhaob, htoSbi hx Macca cocTaBJinna He MeHee 80% ot Been Maccbi TpaBocion. 
H3MepeHHH npoH3BOAnTcn MepHoii pennon c 3aKpyrjieHHBiM kohd;om h rpaAyn- 
pOBaHHOH C TOHHOCTbK) AO 1 CM. OnBIT HOKa3HBaeT, HTO AOCTaTOHHO H3MepHTb 
11 cjiyqairao b3htbix paCTeHHH Ka>KAoro BHAa. Bojibmee KOJinqecTBO H3Mepe- 
hhh nsejiaTejibHo b Tex cjiyqanx, norAa BBicoTa oco6eii AaHHoro BHAa CHJibHO 
KOJie6jieTcn, ho h TorAa npn 11 H3MepeHHnx B03M0>KHan omH6Ka npn bbihhc- 
jieHHH cpeAHeii oSbihho He npeBbimaeT 5% h CTaTHCTHnecKH AonycTHMa. B na- 
necTBe cpeAHen bbicotbi 6epeTcn MeAnaHa, t. e. npn 11 H3MepeHnnx mecTan 
AH$pa b pamKHpoBaHHOM pnAy. JOBeHHJibHbie h HeAopa3BHTBie oco6h Ann onpe- 
AeneHHn cpeAHnx bbicot paCTeHHH He H3MepniOTcn. Hx BBicoTy noJie3Ho 3HaTb, 
ho Ann APyrnx n;ejieH. 

CpeAHnn bbicoth npyca BBinncjineTcn nyTeM yMHOHfeHHH cpeAHen bbicotbi 
Ka>KAoro BHAa Ha ero Maccy (o6njme), nojiyqeHHBie npoH3BeA0HHn cyMMH- 
pyiOTcn h cyMMa aojihtch Ha Maccy Bcex bhaob AaHHoro npyca, Ann kotopbix 
H3MepnJiacb BBicoTa. TaKHM o6pa30M nojiyqaeTcn cpeAHnn B3BemeHHan bbicoth 
npyca. B SojibniHHCTBe cnyqaeB oHa paBHa nonycyMMe cpeAHnx bbicot caMoro 
BBicoKoro h caMoro hh3koto BHAa, ho OTKJioHneicn ot Hee, KorAa oahh bha, 
6jIH3KHH HO BBICOTe K CaMOMy BBICOKOMy HJIH CaMOMy HH3KOMy, 3HaqHTeJIbHO 
(b 2 — 3 pa3a) npeBocxoAHT no o6hjihio ocTajibHBie bhabi. OAHano, no HainnM 
AaHHBiM, b aHajiornqHHX cnyqanx oTKJioHeHnn Ha6jiK>AajiHCb JiHmb Ha oahom 
jiyre h He npeBbimajiH +3%, KanoBBiMH mo>kho npeHe6peqb h onpeAejinTb 
cpeAHioio BBicoTy npyca ( H ) no nonycyMMe cpeAHnx bhcot caMoro bhcokoto 
h caMoro HH3Koro BHAa AaHHoro npyca. 

IIoBepxHocTb npyca He HBJineTcn nnocKocTbio h HMeeT H3BecTHyio TOJinjHHy 
( h ), ToqHee — aMHJiHTyAy KOJie6aHHH noBepxHocTH, KOTopan onpeAenneTcn 
aMHJiHTyAon KOJie6aHHH cpeAHnx bbicot bhaob, cnaraiomHX npyc. Pa3H0CTb 
Me>KAy cpeAHen bbicotoh Han5oJiee hh3koto BHAa AaHHoro npyca h HanSoJiee 
BBicoKoro H3 HocjieAyioin;ero npyca Ha3BaHa MejKbnpycHBiM npoMe>KyTKOM (/). 
Ilpn TpexbnpycHOM CTpoeHHH TpaBocTon nojiyqaioTcn 2 npoMe>KyTKa. Bejin- 
HHHa MejKbnpycHoro npoMen<yTKa a-^^ nepBoro npyca (Z 2 ) paBHa BejinqHHe 
BepxHero, Ann BToporo ( l 2 ) — nonycyMMe o6ohx npoMe>KyTKOB h Ann TpeTbero 
( l 3 ) — BejinqHHe Hnn<Hero npoMe>KyTKa. E[pn pacqeTe BejinqHH H, h h l He 
Hy>KHo npHHHMaTB bo BHHMaHHe oqeHb MajiooSnjibHBie bhabi (MeHee 1 % Beco- 
Boro yqacTHn hjih o6hjih n), ecjin ohh o6pa3yioT rpaHHABi noBepxHocTH npyca. 

flpycHocTb HanSonee hojiho Bbipa>KeHa b nepnoA MancHMajibHoro pa3BH- 
thh TpaBocTon h Ha jiyrax oSbiqHO coBnaAaeT c nepnoAOM ABeTeHHn thmo- 
$eeBKH jiyroBOH. IIoaTOMy c6op AaHHBix Ann H3yqeHnn npycHoro CTpoeHHH 
cneAyei npoBOAHTB b 6jiH3KHe k 3TOMy nepnoAy cpoKH, ho h He paHee Haqajia 
ABeTeHHn obchhhabi JiyroBOH. 
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Macca apyca (m % ) — cyMMa Beca Bcex pacTeHHH apyca no a^hhhm bhao- 
Boro aHajin3a npoSHoro ynoca b npon;eHTax ot Beca Been Ha^eMHOH $HTOMaccu. 
OHa noKa3HBaeT BecoBoe yaacTHe hjih cyMMapHoe BecoBoe ofinjine bhaob, 
cjiaraionpix apyc. ^jih onpeAejieHHa Maccti apyca bo3mo>kho nojib30BaTbca 
h cyMMOH noKptiTHH hjih APyrnx HOKa3aTejieH o6hjihh, Tan nan ohh b 3Hann- 
TejibHOH CTeneHH h nojio>KHTejibHo KoppejinpyiOT Memny co6oh, hto noKa3aHo 
b pa6oTe B. JIoSaHOBOH (1971). Ho mm b cbohx HccjieAOBaHHax nojib30Ba- 
JIHCB BeCOBHM o6HJIHeM KaK HanSoJiee oSbeKTHBHHM H TOHHHM. 

^Ba nocjie^HHX noKa3aTejia, CTeneHb oTnjieHeHHocTH ( d) h CTeneHB BHpa- 
>KeHH0CTH ( D) bhehcjihiotch no cjieAyiomHM $0pMyjiaM.* 

d i = T7\ D ( = m { d { K. 

TaKHM o6pa30M, CTeEeHb oTHJieHeHHocTH A^HHoro apyca (dj ebjihgtch ot- 
HomesHeM MeacbapycHoro npoMe>KyTKa (Z t .) k ero TOjmjHHe ( h.). CTenesb bh- 
pajKesHocTH — npoH3BeA6HHe mbcch apyca sa CTeneHb ero oTnjieHeHiia h na 
K03$$Hn;HeHT K. Ko3$$Hn;HeET K bboahtch ajie Toro, eto6h : noayqeEEHe 3na- 
aeHna CTeneHH BMpa>KeHE0CTH a^h pa3EHX TpaBocioeB 6hjih cpaBHHMH h bh- 
HHcaaeTca no $opMyjie: 


2 m i d i 

t = l 

G noMombio 3Toro K03$$Hn;HeETa cyMMa cTeneHen BHpa>KeEE0CTH Bcex apycoB 
AejiaeTca paBEon 100, a $opMyjiy mo>kho 3anncaTb Tan: 

100 mid: 

»i= n -• 

i =1 


Ho jiynme bhehcjigehe BecTH no nepBon $opMyjie, a K BHnncjiaTb otacjibeo, 
Tan nan a^ih Bcex apycoB Aannoro TpaBocToa K03$$Ha;HeET oAHEaKOBHH. 

^jia Toro hto6bi noKa3aTb HecjioauaocTb h HeSoJibmyio TpyAoeMKocTb bli- 
EHCJieEHH, npHBeAeM oahh npHMep. TpaBocTon ecTecTBeHEoro Jiyra Ha KnBaae 
b 1963 r. HMeji KOJie6aHna cpeAHHX bhcot pacTeHHH nepBoro apyca 105— 
83 cm, BToporo — 78—50 cm h TpeTbero — 39—25 cm. OTCioAa H ± = 


105 + 83 


: 94 CM, 


H. z = 


18 — 50 


: 64 CM E H 3 — 


39 + 25 


= 32 CM, /Zjr—105- 


83=22 cm, h 2 = 78—50=28 cm, /z 3 =39—25 = 14 cm. MeacbapycHbie npoMe>Ky- 
tkh, BepxHHH 83 — 78 = 5 cm, HHHamii 50 — 39 = 11 cm. Otcwa^ = 5 cm, 

l 2 = — ' 2 — = 8 cm h Z 3 = 11 cm. CTeneHb OTHaenemia d i = , d l =^ = 

8 11 

= 0.23, d 2 = —= 0.29 n d 3 = —= 0.79. Macca apycoB no cyMMeBecoBoroooH- 


jihh bhaob, cocTaBJiaioiAHX apyc, y Hac onpeAejieHa no AaHHHM BHAOBoro aHajiH3a 
npofiHoro yaoca b aeTbipex eobtophoctex h paBHa m x = 38%, m 2 =~- 32%, 
m 3 =30%. JJjia BHEHCJieHHa CTeneHH Bbipa>KeHHocTH apycoB HaAo cnepBa 
paccaHTaTb npoH3BeAeHne d i m i , a 3aTeM K. OTCioAa d 1 m 1 =0. 23*38=8.74, 
^=0.29*32=9.28, d 3 m 3 = 0.79*30=23.7. * = 100 : (8.74+9.28+23.7) = 
=2.4. TaKHM o6pa30M 7) 1 =8. 74*2.4=21, Z) 2 =9.28*2.4=22.2, Z) 3 = 23.7x 
X2.4=56.8. 

^jia H3yaeHHa BjinaHna noBepxHocTHoro BHecemia yAoSpeHHii Ha H3MeHe- 
HHe apycHoro CTpoeHHa TpaBocToa 6hjih b3htbi 3 ofibeKTa. CeaHbin Jiyr Ha 
TeppHTopHH 3anoBeAHHKa KnBaa b B03pacTe 21 toa, ceaHMH Jiyr Ha arpo6a3e 
6jih3 neTpo3aBOACKa b B03pacTe 20 JieT h Jiyr, pa3BHBnraHca Ha 3ajieaui 
b B03pacTe 6ojiee 20 JieT 1 h 3a nocjieAHne 16 JieT He yAoSpaBniHHca. IlepBLie 
ABa jiyra easeroAHo yAo6pajracb b cpeAHeM N 85 P 65 K 85 h pa3 b 5 JieT BHocnJiacb 
H3BecTb. TpaBocTOH 3thx jiyroB KpynH03jiaKOBbie, npnaeM Ha KiiBane 3Ha- 


1 TpaBOCToii ceaHtix ayroB coctoht H3 48 AH({)(})y3H0 npoii3pacTaiomHX biiaob. 
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^HTejibHo npeo6jia,n;aeT e>na cftopHaa, ncxoAHaa noqBa HecnojibKo 6oraqe, 
jiyqme ,n;peHHpoBaHa h ypo>Kaii Bbime, qeM Ha ceaHOM Jiyry Ha arpo6a3e. 
Ha nocjie^HeM AepHHHa HecnojibKo mioTHee, Tan nan yn;o6peHHa bhochtch Ma- 
inHHaMH, MeHbine earn c6opHon h Hbipea noJi3yqero. 3ajie>KHHH Jiyr Ha Kh- 
Baqe, ycJioBHo Ha3BaHHHH HaMH ecTecTBeHHbiM, pa3BHT Ha toh me hcxoahoh 
noqBe, hto h ceaHbm Jiyr. JJaHHne no apycHocra Ha ecTecTBeHHOM Jiyry ot- 
6npajiHCb b 1963 r., Kor,n;a TaM em;e 6bijio MHoro BepxoBbix 3jiaKOB c npeo6jia- 
AaHHeM 0 BcaHHD;bi jiyroBon, h b 1970 r. K 3TOMy BpeMeHH, nocKOJibny ceHonoc 
npoH3BOAHJica, a yAoSpeHHH He BHocHJiocb, TpaBocTOH 3HaqnTejibHo Bbipo^HJica 
h CTajiH npeo6jia,a;aTb MaH>KeTKa h HH30Bbie 3jiaKH. 

TaKHM o6pa30M, mu HMeeM pa# — BHpo^HBmHHca Jiyr He y^oSpaBinniica 
16 JieT, tot >ne jiyr, ho Hey,n;o6paBniHHca 8 jieT, ceaHbin jiyr, yn;o6paBniHHca 

20 JieT, h ceaHbiii jiyr Ha HecnojibKo 6ojiee 6oraTon noqBe, y^oSpaBrnniica 

21 roA- B naqecTBe HHTerpajibHoro KOJinqecTBeHHoro noKa3aTejia ycjioBHH Me- 
CTOo6niaHHa mbi 6epeM ypoasaimocTb ceHa b u;/ra, Tor,n;a pa# motkct 6biTb bbi- 
pa>neH cjie,n;yioin;HM o6pa30M: 27—42—65—73, cjieAOBaTejibHo ycjioBHa MecTo- 
o6nTaHHa y BToporo Jiyra jiyqme qeM y nepBoro Ha 15 n;/ra hjih Ha 55%, 
y TpeTbero no cpaBHeHHio co btophm — Ha 23 u;/ra hjih To>Ke Ha 55% h y qeT- 
BepToro no cpaBHeHHio c TpeTbHM — Ha 8 ii,/ra hjih Ha 12%. 

KoJinqecTBeHHbie HOKa3aTejiH apycHoro cjio>KeHHa JiyroB npHBOAaTca 
b Ta6ji. 1. Kan bhaho h3 Ta6jiHu;bi, no Mepe yjiyqmeHHa ycjioBHH MecTooSnTa- 
hhh yBejinqHBaeTca BbicoTa Bcex apycoB, BMecTe c ieM yBejinqHBaeTca toji- 
njHHa apycoB h yMeHbinaiOTca MeacbapycHne npoMe>KyTKH, qTo hphboaht 
k yMeHbineHHio CTeneHH OTqjieHeHHocTH apycoB. B I apyce Han6ojiee pe3Koe 
H3MeHeHHe CTeneHH OTqjieHeHHocTH nponcxoAHT Me>KAy TpaBocToaMH nepBoro 
h BToporo Jiyra, bo II apyce — 2 cnaqaa, Me>KAy nepBbiM h btophm h Me>KAy 
btophm h Tpei'bHM, b III apyce onaTb oahh cnaqeK — pe3Koe yMeHbineHHe 
b npoMe>KyTKe Me>KAy btophm h TpeTbHM jiyroM. 


TABJ1HUA J 

K o ji h h e c t b e h h i.i e noKa3aTejia npycHoro CTpoeHHH 
cpaBHHBaeMLix ji v r o b (Jia KnBaqe) 



| I apyc 

| II npyc 

| III apyc 
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1. EcTecTBeHHbift jiyr, 
aaHHbie 1970 r. 
ypowati 27 ij/ra ceHa 

75 

22 

10 

0.5 

11 

6 

46 

17 

10 

0.6 

41 

31 

22 

10 

10 

1 

48 

63 

10 

2. EcTecTBeHHuft jiyr, 
aaHHue <963 r. 




















ypowaft 42 p/ra ceHa 

94 

22 

5 

0.2 

38 

21 

64 

28 

8 

0.3 

32 

22 

32 

14 

11 

0.8 

30 

57 

25 

3. CeHHbifl jiyr Ha 
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arpo6a3e, aaHHbie 
1970 r. 




















ypowaii 65 H/ra . . . 

116 

25 

8 

0.3 

63 

76 

75 

41 

6 

0.15 

34 

20 

36 

14 

4 

0.3 

3 

4 

32 

4. CeHHbift jiyr Ha Kh- 




















Bane, aaHHue 1970 r. 
ypowaii 73 a/ra ceHa 

118 

31 

6 

0.2 

94 

96 

75 

44 

4.5 

0.1 

6 

3 

44 

13 

3 

0.2 

+ 

1 

37 


npHMeqaHHe, IIn^pw b TaOjiwqe oKpyrjieHbT, ho pacneTbi npoBoaiwincb 6 e 3 jOKpyrjieHHH; 
noflnepKHyTH MecTa, r«e nponcxoaHT pe3Koe n3Mf*HeHne KOJiHHCCTBeHHbix noKa 3 aTeJieii. 


B nepBHx h TpeTbHX apycax Macca h CTeneHb BHpaaseHHocTH TpaBocToeB 
cpaBHHBaeMHX JiyroB H3MeHaiOTca aHajiornqHo, ho o6paTHo nponopijHOHajibHo. 
B I apyce no Mepe yjiyqmeHHa ycjioBHH MecTooSnTaHHH ohh yBejinqHBaioTca, 
npnqeM CTeneHb Bnpa>KeHHocTH B03pacTaeT 3HaqnTejibHo pe3qe, qeM Macca, 
b III apyce 3th noKa3aTejin yMeHbinaiOTca. d>HTOMacca H3 apyca hh 3 kopocjihx 
pacTeHHH nepeMemaeTCa k pacTeHnaM I apyca. Bo btophx apycax Macca h 
CTeneHb BHpaaseHHocTH To>ne yMeHbinaiOTca, ho 6ojiee njiaBHo, npnqeM pe3Kne 
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yMeHbineHHH 9thx noKa3aTejieii nponcxoAHT Me;KAy TpeTbHM h aeTBepTtiM jiy- 
tom. II apyc A^rpaAnpyeTca tojibko Ha jiyre c caMHMH JiyaimiMH ycjioBHHMH 
MecTooSnTaHHH, a III apyc — b aeTBepTOM h TpeTteM. Ot caMoro 6eAHoro jiyra 
k HanSojiee 6oraTOMy yBejraanBaioTca cpe^Hne bbicotbi III apyca h Han6ojiee 
HH3Koro pacTeHiifl, o6pa3yiom;ero hh>khioio rpamujy apyca, h oco6emio pe3KO 
MemAy nepBHM h btopbim jiyroM. OaeBHAno, 9to cBH3aH0 c TeM, hto Ha ecTecTBeH- 
hbix Jiyrax c 6eAHoii hohboh HeT cnjibHoro 3aTeHeHHH BepxHHMH apycaMH. 
Po3eToaHbie JiHCTba pacTeHHH III apyca MoryT pacnojiaraTbca ropH30HTajibHo, 
a Apyrne HH3Kopocjibie bhabi He hchbitbib aiOT h6o6xoahmocth THHyTbca BBepx. 
IIoaTOMy III apyc xopomo pa3BHT (cTeneHb Bbipaa<eHHocTH AocraraeT 57— 
63) n xopomo oTHJieHeH ot II, CTeneHb oTajieHeHHocTH BecbMa BbicoKa — ot 
0.8 ao 1.0. Ha 6oraTbix Jiyrax, rAe cyMMapHaa BbipameHHocTb BepxHnx apycoB 
cocTaBJiaeT 96—99, a ocofieHHo xopomo BbipameH I apyc (76—96), oaeHb 
BejiHKa pa3HHD;a b BbicoTe HH3Kopocjibix pacTeHHH. y pa,n;a bhaob c po3eTKon 
jiHCTbeB, nan HanpHMep y oAyeaHaHKa, Kyjib6a6bi oceHHen n APyrax, Bee 
JiHCTba CTOaT BepTHKaJIbHO. CHJIbHO BBITHrHBaiOTCH B BbICOTy CTe6jIH HH30BbIX 
3JiaKOB n pa3HorpaBba, a Tanme aepemKH JiHCTbeB KjieBepoB h MaiDKeTOK. 

Kan bhaho h3 Ta6ji. 1, Mem^y nepBbiM h btopbim JiyroM pe3Kne H3MeHeHHH 
KOJiHaecTBeHHbix HOKa3aTejieH HMeiOTca no 5 noKa3aTejiaM I apyca, no AByM 
noKa3aTejiaM y II a III apycoB. CjieAOBaTejibHo, HanSoJibrnne oTjraaHa Ha- 
6jno,n;aiOTca no I apycy. 

CpaBHeHHa BToporo h TpeTbero Jiyra HOKa3biBaiOT, hto 3flecb MancHMajib- 
Hbie pa3jiHHHa HMeiOTca b TpeTBHx apycax. 3 pe3Kne H3MeHeHHa noKa3aTejien 
Ha6jiioAaiOTca b I apyce, 2 — bo II a 4 - b III. MemAy TpeTbHM h aeTBep- 
tbim JiyroM pe3Kne H3MeHeHiia HMeiOTca jihihb ho II apycy. TaKHM oopa30M, 
o6m;ee KOJinaecTBo pe3Ko H3MeHaiom;Hxca noKa3aTejien npn cpaBHeHHH nep- 
boto Jiyra co btopbim paBHo 9, BToporo c TpeTbHM — Tome 9 h TpeTbero 
c aeTBepTHM — 2. CooTHomeHne 9:9:2 hjih 1:1: 0.22. HanoMHHM, aTo 
cooTHomeHne yjiyameHHa ycjioBHH cymecTBOBaHHH paBHo 55 : 55 : 12 hjih 
1:1: 0.22. Kan mo;kho yBHAeTb H3 conocTaBjieHHa cooTHomeHHH, xapan- 
TepH3yiom;HX CTeneHb H3MeHeHHa apycHoro cjiomeHHa TpaBocToeB cpaBHH- 
BaeMbix JiyroB h CTeneHb yjiyameHHa hx MecTooSnTaHHH, b a^hhom cjiyaae 
cooTBeTCTBHe MemAy hhmh noJiHoe. Ha caMOM 6e,n;HOM Jiyry Bbipaa^eHu II h 
III apycbi. no Mepe yjiyameHHa ycjioBHH cpeABi cnepBa noaBJiaeTca I apyc 
3a caeT HenoToporo ocjia6jieHHa II apyca, 3aTeM zjerpa^HpyeTca III apyc 
h pe3Ko yBejiHHHBaeTca BbipaafeHHocTb I apyca h, HaKOHeu;, Bca $HTOMacca 
nepeMem;aeTca k pacTeHHHM I apyca, noaTH coBceM ncae3aeT He tojibko 
III apyc, ho h II. 

Kan bhaho H3 K09$$HD;HeHT0B KoppejiaijHH, npHBeAeHHbix b Ta6ji. 2, no 
Mepe yBejinaeHHa ypomairaocTH yBejinanBaeTca Macca h CTeneHb BbipameH- 
hocth I apyca, noAHHMaeTca hh>khhh rpamuja III apyca, 1 yMeHbmaeTca Macca 

TAEJIHIJA 2 

CBH3H M e >K A y HeKOTOpHMH K 0 JI H H e C T B e H H LI M H 
n o k a 3 a t e ji a m h apycHoro c ji o m e h h h 
h ypoJKaHHOCTbio cpaBHHBaeMLix JiyroB, 

BHp a 5K e H H H e K03(j)$HAHeHT0M K 0 p p e JI H A H H 


noKa3aTejiH 

Di 

m 1 

d 2 

m 2 

d 3 

m 3 

Ypoatatt 

Ypo>KaH. 

+0.99 

+0.96 

—0.89 

—0.78 

—0.97 

—0.97 


BwcoTa ( H) I apyca . . . 

+0.96 

+0.94 

— 

— 

— 

— 

— 

II apyca . . . 

— 

— 

—0.78 

-0.65 

— 

— 

— 

Ill apyca . . . 

— 

— 

— 

— 

—0.98 

—0.93 

— 

Hnaoiaa rpamma noBepx- 
hocth III apyca .... 

+0.94 

+0.97 

-0.90 

—0.78 

—0.89 

-0.98 

+0.98 


npuMeaaHne. KpuTunecKoe 3HaaeHne KoatJuJumneHTa KoppeJiHAHn npn ypoBHe 3HaHHM0CTH 
0.05 paBHo 0.914. 


1 Hh>khhh rpamma III apyca paBiia cpeAHeii BMcoTe caMoro HH3Koro pacTeHHH. 
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B BBipa>KeHHOCTb HB2KHBX HpyCOB. 
npH yBeJIH^eHHH BblCOTbl HpyCOB 
Ha6jno,n;aeTCH coBepmeHHo aHajio- 
raqHaa 3aBacaM0CTb H3MeHeHHH 
HX Maccu, BLipa>KeHHOCTH, BCJIB- 
qnHti Haamea rpaHaijLi III apy- 
ca, KaK a npn pocTe ypoKaiiHocTB. 
Heo6xoABMo otmcthtb, hto no- 
jiyqeHH oqeHb BbicoKae ko3$$h- 
ijaeHTbi Koppejiaijaa rjih. I h III 
apycoB. Bo Ilapyce oHHMeHbme 
H HMeiOT IIOHH>KeHHyK) flOCTOBep- 
hoctb c BepoaTHocTbH) ohih6kh 
CBB ime 5%. IIo-BHAHMOMy, II 
apyc H3MeHaeTca 6oJiee bbto- 
homho, qeM APyrae. Kan npa- 
bbjio, Koppeaau;HOHHHe CBa3a 
CTeneHH BbrpaaseHHocTB Bbime, 
qeM MaccH apycoB, qTO roBopaT 
o 6ojibmea Bbipa3BTejibH0CTa nep- 
Boro noKa3aTeaa. Tojibko BbicoTa 
Haamea rpaHaijbi III apyca 6 ojib- 
mea qacTbio Jiyqme Koppejiapy- 
eT c Maccoa. Bbiboa o tom, qTO 
npa yjiyqmeHaa ycaoBaa cym;e- 
CTBOBaHaa, KOJiaqecTBeHHO bh- 
pa>KeHHOM yBejiaqeHaeM ypoa<aa- 
HOCTa, npoacxoAaT nepeMenjeHae 
$BTOMaCCbI OT HB3K0P0CJIBIX K 
BBicoKopocjiHM pacTeHaaM, yBe- 
jiaqaBaioTca BbicoTa a CTeneHb 
Bupa>KeHH0CTa I apyca, Aerpa^a- 
pyeTca III a b 3HaqaTejibHoa 
Mepe II apycH, qTO no^TBep>K- 
AaeTca a accae^oBaHaeM aoppe- 
jiaijBOHHbix CBa3ea. 

no flaHHUM pacnpe,n;eaeHaa 
pacTeHaa no BbicoTe a ax Macce 
mbi nbrrajiacb HaaTa 6ojiee cTpo- 
raa cnoco6 pacqjieHeHaa Ha 
apycH, qeM npaHaTtia HaMa no 
IIIeHHHKOBy, a cnoco6 rpa(J>aqec- 
koto Bbipa>KeHBa. nepBaa 3a#aqa 
ocTaaacb He pemeHHoa, BTopaa 
pemeHa He b hojihob Mepe. Be3 
pa3,n;eaeHHa bbaob ho BbicoTe Ha 
Kaaccbi rpa$HK noJiyqaeTca cyM- 
6ypHbia a HeBbipa3aTeabHbia. 
Pa3,n;eaeHae me Ha Kjiaccbi bhco- 
th Tan, qTo6bi BbiaBBJiacb Bee 
Meaa>apycHbie npoMea^yTKB a 
apyc He pa36aBajica Ha 2 noA'b- 
apyca, ocynjecTBBTb BecbMa 
Tpy^Ho a noTpe6oBajio 6oJibme 
BpeMeHa, qeM BbiqacjieHae Bcex no- 
Ka3aTejiea Ta6a. 1. He Bcer,n;a yn;a- 
eTca npa Jiio6oa KOM6aHan;aa pa3- 
Mepa a Haqaaa oTcqeTa KjiaccoB 
yAOBJieTBopaTb HeoSxoAHMbie 
Tpe6oBaHiia k rpa^aaaM noji- 
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hoctbk). Ha Hanrax rpa$HKax (cm. pncyHOK) oTcaeTH KJiaccoB HaanHaiOTca 
c 37, 30, 23, 10 cm, a pa3Mepu paBHH 15, 15,9 h 9 cm. Ha rpa^nnax Bti^ejieHo 
5 H3 8 Me>K r bHpycHLix npoMe>KyTKOB h ohh HeMHoro CMemeHti, Bee me rpa$HKH 
AaioT aobojibho npaBHjibHoe, xoth h HecKOJibKo HCKa>KeHHoe npe^CTaBJieHne 
pacnpeAeJieHHH pacTemra no BbicoTe h cooTBeTCTByiomeii hm $HTOMaccbi. 

CaMbiH 6e,n;HbiH Jiyr, nan bhaho Ha pncyHKe ( 4 ), HMeeT hh3kopocjihh Tpa- 
boctoh, xopomo Bbipa>KeHHbiH III apyc, MeHee aeTKo — II h oaeHb cjia6o 
BBipa>KeHHbiH I apyc, npnaeM pa36HTbiH Ha A^a noAMpyca. MeHO>apycHbiH 
npoMeasyroK Me>KAy II h III apycaMH Ha rpa^nae BbiaBHJica HenojiHocTbio. 
Ha tom me Jiyre, ho ho AaHHbiM 1963 r. ( 3 ), o6a MeasbapycHbix npoMeacyTKa 
Ha rpa$HKe Bbi^ejiaioTca aeTKo, xoth HecnojibKo CMemeHH no cpaBHeHHio 
c naTypoH. Ha ceaHOM Jiyry (2) III apyc He BbipanseH, btopoh MejKbapycHbiH 
npoMe>KyTOK He BuaBjiaeTca, ero BejraaHHa MeHbme BejraanHbi KJiacca. Ha nep- 
bom rpa$HKe HeT hh oahoto MejKbapycHoro npoMe>KyTKa. CpaBHHBaa rpa$HKH 
b HanpaBjieHHH yayameHna ycjioBHH cymecTBOBaHHa (cnpaBa HaaeBo) bhaho 
yBejmaeHne BbicoTbi TpaBocToa, ynponjemie apycHoro pacajieHeHHH TpaBocToa 
h nepeMenjemie $HTOMaccbi ot HH3Kopocjibix bhaob k BbicoKopocjibiM. TaKHM 
o6pa30M, rpa$HKH CBoe Ha3Haaemie — AaTb HarjiaAHoe npeACTaBjieHne o Han- 
AeHHbix c noMombio KOjmaecTBeHHHx noKa3aTejien 3aK0H0MepH0CTax H3Me- 
HeHna apycHoro CTpoeHna cpaBHHBaeMbix ayroB b o6m;eM BbinojiHHjm. 

JIHTEPATYPA 

EhkobE. A. (1970). BBefleime b dmTOAeHOJiornio. — JIo6aHOBaB.(t>. (1971). 
CpaBHeHne HeKOToptix mgtoaob yqeTa oohjihh h BCTpeuaeMocTH bhaob pacTeHHH b Jiyro- 
beix coo6ni;ecTBax. Bot. >k., 56, 5. — C y k a a e b B. H., H. B. ,A h ji h c. (1966, peA-)* 
IIporpaMMa h MeTOAHKa OHoreoAeHOJiorHuecKiix nccjieAOBaHHH. — DleHHHKOB A. II. 
(1938). MeTOAHKa reo6oTaHHaecKoro nccjieAOBaHHH JiyroB a JiyroBHX nacTOnm. B kh.: 
MeTOAHKa noJieBHx reoOoTaHHuecKHX nccjieAOBaHHH. — IH e h h h k o b A. II. (1964). 
BBeAeHne b reoOoTaHHKy. — HpomeHKO II. (1961). Teo6oTaHHKa. — fl po¬ 
me hk o II. (1970). feoOoTaHHKa. — H u 1 t K. (1881). Forsok till analytisk behan- 
ling af vaxtoformationera. Mendel. Soc. pro Fauna et Flora fennica, 8. 

MHCTHTyT OnojiorHH (IIojiyHeHO 13 III 1972). 

KapejibCKoro $HJinajia 
Ai<aAeMHH HayK CCGP, 

IIeTp03aB0ACK. 


5 BoTaHHHecKHit wypHan, JS6 10, 1973 r. 



TOM 58 


EOTAHH^ECKHH mVPHAJI 


1973 , M 10 


HOBblE TAKCOHbl 

y#K 582.662 (68/ 

B. II. Eo^ami.eB 

BHftLI IIOftTPHELI KOCH IEAE MOQ. 

(CEM. CHENOPODIACEAE) KWKHOH H K)r0-3AIIAftH0lI 

AOPHKH 

V. P. BOTSGHANTZEV. SPECIES OF THE SUBTRIB. KOCHIEAE MOQ. 

(FAM. CHENOPODIACEAE) FROM SOUTH AND SOUTH-WEST AFRICA 

B CTaTte yToqHaeTCH bhaoboh cocTaB hoatph6h Kochieae Moq. K);khoh 
h K)ro-3anaAHOH A$phkh h onHCMBaeTCH hobbih bha poAa Chenolea Thunb. 

KJIK) 1 ! flJIH OIIPEJJEJIEHHH POflOB 

1. OKOJiou;BeTHHK npn njioAax 6e3 npnAaTKOB hjih c Tym>iMH ryfinaTtiMH toji- 

ctbimh onymeHHHMH BtipocTaMH .I. Chenolea Thunb. 

+ OKOJioqBeTHHK npn njioAax KpujiaTnii. KpmibH njieHuaTLie rojiwe . . . 
•.II. Kochia Roth. 


I. CHENOLEA THUNB. 

KJIIOq ftJIH OIIPEflEJIEHHH BHflOB 

1. Bojiockh onymeHHH jracTteB h oKojioqBeTHHKOB rjiaAKne. JIhctbh ocTpbie. 
L(BeTKH b na 3 yxax npHijBeTHLix JiHCTteB no OAHOMy. OKOJioijBeTHHK 
npn njioAax HMeeT HHorAa TOJiCTLie Tyniae ry6uaTHe onyineHHue bli- 

pocTH . ..1. Ch . diffusa Thunb. 

+ Bojiockh onymeHHH JiHCTteB h oKOJion,BeTHHKOB inepoxoBaTtie. JIhctbh 
Tynue. IjBeTKH b na3yxax npHqBeTHtix jincTteB no 1—3. Okojioabgthhk 
npn njioAax BcerAa 6e3 bhpoctob.2. Ch. dinteri Botsch. 

a) sect. Chenolea 

1. Chenolea diffusa Thunb. 1781, Nov. Gen. Plant. 1 : 10. — Salsola 
diffusa (Thunb.) Thunb. 1794, Prodr. Plant. Cap.: 48. — S. sericea Aiton 
1789, Hort. Kew. 1 : 317. — S. canescens Desf. 1804, Tabl. Bot.: 41. — Ko¬ 
chia sericea (Aiton) Schrad. 1809, Neues Journ. Bot. 3,3—4 : 87. — Cheno- 
podium sericeum (Aiton) Spreng. 1824, Syst. Veget. 1 : 291. — Echinopsilon 
sericeum (Aiton) Moq. 1840, Chenop. Monogr. Enum.: 89. — E. diffusum 
(Thunb.) Moq. 1849, in DC. Prodr. 13, 2 : 137. 

T h n: Africa Australis. Ad caput Bonae-Spei, Thunberg (UPS). He bhacji. 

PacnpocTpaHeHne: IO>KHaH h IOro-3anaAHaa A$pnKa. 
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b) sect. Chenoleoides Ulbrich 

2. Chenolea dinteri Botsch. sp. nov. — Frutex divaricato-ramosus ca 
30 cm altus. Rami juveniles pilis sat longis levibus crispatis patentibus 
dense vestiti. Folia alterna, caulina ad 9 mm longa et 2.5 mm lata, plana 
linearia obtusa, pilis sat longis scabridis rectis appressis dense tecta. Flores 
ebracteolati axillares solitarii vel 2—3 glomerulati, in inflorescentiis spici- 
formibus multifloris paniculas congestis formantibus dispositi. Folia floralia 
pilis sat longis scabridis rectis appressis dense tecta; inferiora 7.5 mm longa 
et 2 mm lata, plana linearia obtusa, perianthio longiora; superiora 2.2 mm 
longa et 1.7 mm lata, plana elliptica, perianthio subaequilonga. Perianthium 
urceolatum quinquefidum, ca 2.5 mm longum, pilis sat longis scabridis 
rectis appressis dense obsitum, fructificatione induratum exappendiculatum. 
Stigmata anguste conica, stylo aequilonga. Semina horizontalia. 

T y p u s: Siidwestafrika. Buntfeldschuh auf einer Dime, II IX 1922, 
N° 3856, fl. et fr. K. Dinter (PRE). 

Paratypus: Siidwestafrika. Rheinpfalz, 21 V 1929, N° 6370, 
fl. K. Dinter (PRE). 

A Ch . tomentosa (Lowe) Maire et Ch. arabica Boiss. floribus majoribus, 
stigmatibus anguste conicis stylo aequilongis bene differt. 

Distributio: Africa Austro-Occidentalis. 

II. K0CH1A\ ROTH 

1. Kochia salsoloides Fenzl, 1839, Nov. Stirp. Dec. Vind.: 74. — K . pu- 
bescens Moq. 1840, Chenop. Monogr. Enum.: 92. — K. pubescens Moq. (3. ci- 
nerascens Moq. 1849, in DC. Prodr. 13,2 : 131. 

H 3 o t h n: Siidafrika. Jakhalsfontein, Niederung und felsige Uferstellen 
am Fluss Gamka, 2500 Fuss, Juni, fr. I. F. Drege (LE). 

PacnpocTpaHeHne: lOnmaH A^pana. 

Bnfleji n30THnLi nepeuncjieHHLix 3,n;ecb TaKcoHOMnuecKHx e/pimm;. Bee 3to 
OflHH bha, npnopHTeTHLiM Ha3BaHneM KOToporo HBjiaeTCH K. salsoloides . 

EOTaHHHeCKHH HHCTHTyT 
hm. B. JI. KoMapoBa 
AKaaeMHH Hayn GCCP, 

JleHHHrpafl* 


(IIojiyqeHO 29 III 1973). 



TOM 58 EOTAEmECKUTl MyPHAJI 1973 , M to 


COOEHJEH Hfl 


yflK 581.526.42 (471.314) 

3. A. lOpoBa 

HSYHEHHE CHHy3Hfl TPABflHOrO IIOKPOBA 
JIHCTBEHHMX JIECOB BJIAJJHMHPCKOrO OllOJlbfl 

E. A. Y U R 0 V A. STUDY OF GRASS COVER SYNUSIAE IN DECIDUOUS FORESTS 

OF VLADIMIR REGION 

CiiHy3HH paccMaTpHBacTCH aBTopoM nan cTpyKTypHan eAHHima pacTHTejibHoro coo6- 
mecTBa, nan ajieMeiiT ropn30HTajibHoro pacnjieHeHHH apyca. IIpoBeAeHO cpaBHemie caHy- 
3 hm TpaBHHoro apyca jiHCTBeimoro Jieca no KoncTaHTHOCTH cocTaBJiaioiAHX bhaob, bhhb- 
jienu nan6oJiee xapaKTepmae cnHy3HH AJia jihctbghheix jiecoB BjiaAHMnpcKoro ohojibh. 

H3yqeHne CTpyKTypti pacTHTejibHoro coo6m;ecTBa BRjiionaeT H3yaeHHe 
apycoB, cHHy3HH h MHKporpymmpoBOK Kan ochobhbix, o6m;enpHHHTbix 
CTpyKTypHbix eAHHnn;. 

Kansan CTpyKTypHaa eAHHHija b toh hjih hhoh CTeneHH o6oco6jieHa $jio- 
pncTHaecKH, 3KOJiorHaecKH, $HTOn;eHOTHqecKH h npoCTpaHCTBeHHO, npn 3 tom 
na>KAaa eAHHHija AOJDKHa hmctb HHAHBHAyajibHbie, npacymne jramb en xa- 
paKTepncTHKH. OAHano b paAe cjiyaaeB noHHMaHHe toh hjih hhoh CTpyKTyp- 
hoh eAHHHu;bi 6biBaeT aobojibho pacnjibiBaaTo h HeAocTaToaHo aeTKO oTAejiaeT 
ee ot Apyrnx eAHHHn;, hto b oco6eHHocTH othochtch k onpeAeJieHHio CHHy3HH. 

Pha aBTopoB noAaepKHBaeT roMoreHHocTb cHHy3HH no 3KOJiorHH, $Jiopn- 
cTHaecKOMy cocTaBy h, b oco6ghhocth, no Mop$ojiorHH, t. e. no jkh3hghhlim 
$opMaM (Gams, 1918; CynaaeB, 1928; 1935, 1950, 1954; AjiexnH, 1935; JIhh- 
nMaa 1946; IIIeHHHKOB, 1964), oAHano npn 3tom pa3jiHane Me>KAy apycoM h 
cHHy3Hen, a Taione Me>KAy cHHy3Hen h MHKporpymrapoBKOH 3aaacTyio npo- 
caea<HBaeTca HeAocTaToaHo neTKo. 

Ecjih apycbi npeACTaBjiaioT co6oh ajieMeHTti BepTHKajibHoro pacajieHeHHH 
pacTHTejibHoro nonpoBa, a MHKporpymrapoBKH no onpeAejieHHio n. flpo- 
rneHKo (1961 : 101), — 3to BJieMeHTbi ropH30HTajibHoro pacajieHeHHH coo6- 
ni,ecTBa, BKjnoaaa Bee apycu, to cHHy3Hio mh noHHMaeM Kan ajieMeHT ropn- 
30HTajibHoro pacajieHeHHa apyca, nan nacTb apyca. 

E[pHHaAJie>KH0CTb k TOMy hjih HHOMy apycy onpeAejiaeTca bhcotoh pa- 
creHna, ero >kh3hghhoh $opMon (b Mop$ojiorHaecKOM cMbicjie), t. e. apyc- 
HocTb o6ycjioBJieHa pa3Hoo6pa3HeM 2kh3hghhbix $opM. Hajinane >Ke CHHy3HH 
obycjioBJieHo HepaBHOMepHUM pacnpeAejieHneM HenoTopbix bhaob — o6pa- 
30BaTejien (AOMHHaHTOB) cHHy3HH. Kansan CHHy3na cnjiaAbiBaeTca b pe3yjib- 
TaTe B03A6HCTBHa OAHoro BHAa AOMHHaHTa, pease — cKonjieHHeM A«yx h 6ojiee 

AH$$y3HO nepeMemaHHblX BHAOB 6jIH3KHX >KH3HeHHbIX <$OpM. B CHHy3HK) bkjiio- 
aaiOTca Bee bhah OAHoro apyca, oxBaaeHHbie hhthom AOMHHnpyiomero BHAa. 

TaKHM o6pa30M, CHHy3Ha orpamiqeHa h b BepTHKajibHOM h b ropn30H- 
xajibHOM HanpaBjieHnax; b BepTHKajibHOM — bhcotoh AOMHHaHTa, ero npnHaA- 
Jie>KHOCTbK) K TOH HJIH HHOH HSH3HGHHOH $OpMe, apycy; B ropH30HTaJIbHOM — 
rpaHHn;aMH CKonjieHHa oco6en AOMHHaHTa. 
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flpyc cooSmecTBa Mo>Kex 6hxb npeAcxaBJieH npepHBHcxHMH nnxHaMii 
OAHHaKOBHX CHHy3HH (c OflHHM H TeM >K8 ^OMHHaHTOM), HanpHMGp, B AySpaBe 
bojiochcxoocokoboh apbbgchhh npyc npeAcxaBJieH cHHy3Hen Ay6a, xpaBHHOH 
npyc — cHHy3Hew ocokh bojiochcxoh; ho name npyc cjiaraexcn hgckojibkhmh 
H epeflyronjHMHCH APyr c ApyroM pa3HHMH cnHy 3hhmh, nxo b jihcxbghhbix 
jiecax b ocoSeHHocTH xapaKxepHo A-Jin xpaBHHo-nycxapHHHKOBoro npyca. 

O^Ha H Ta >Ke CHHy3HH MOH<eT 3 aHHMaTB npOCTpaHCTBO B HeCKOJIBKHX npy- 
cax jihihb b cjiynae Tan Ha3BiBaeMoro BHenpycHoro (HpomeHKo, 1961; IIIeH- 
hhkob, 1964) hjih MenrbnpycHoro (Ehkob, 1957) pacnojio>KeHHH BHAa (jraaHH, 

3HH$HTh). CHHy3HK) XOH HJIH HHOH JIHaHH, BH^HMO, CJie^yeT yHHXHBaXB BO 
Bcex npycax, b kotophx OHa Berexnpyex. 9nn$HXHHe cHHy3HH (aHAocxpaxo- 
CHHy3HH, no Bn3poBy, 1970) mo>kho paccMaTpHBaTB nan npnHaAJie>Kamne 
k «npycaM», hjiockoctb kotopbix ropH30HTajiBHa no OTHomeHHK) k noBepxHocTH 
CTBOJia ^epeBa (hjih Apyroro cyScxpaxa). 

EcxecxBemio, nxo Kansan cHHy3Hn o6oco6jieHa h no acneKTy, no pnxMaM 
pa3BHTHn, Tan nan OHa npeAcxaBjieHa b 3HanHxejiBHOH cTeneHH CKonjieHneM 
oco6en OAHoro BH^a (pe>ne AByx-xpex). 

Ejinnse Bcero Hame noHHMaHne CHHy3HH cooTBeTCTByeT CHHy3nnM Jlnn- 
nMaa, a xan>Ke «MHKpon,eH03aM» B. A. BiiKOBa (1957 : 35). K cHHy3HHM mh 
M oweM omecTH rperan,Hn h arperan,HnB. B. IleTpoBCKoro (1960, 1961), a ero 
MHKcrperan,Hn h KOHrperan,nn Sojiee cooTBeTCTByioT MHKporpynnnpoBKaM 
HpomeHKo. 

C MHKporpynnnpoBKOH CHHy3Hn Mo>Kex coBnaAaxB jihihb b cjiynae oaho- 
npycHoro cooSmecxBa, xoth rpaHHijH MHKporpynnnpoBKH nacxo onpeAejimoxcn 
rpaHHn,eH toh hjih hhoh CHHy3Hn: HanpHMep, CHHy3Hn kocthhhkh onpeAejmx 
rpaHHn,y ochhobo-kocxhhhhhoh MHKporpynnnpoBKH. IIoaoShhm o6pa30M cn- 
Hy3Hn MO>KeT onpeAejinxB rpammy napn,ejuiH, KOTopan, no <J>opMyjmpoBKe 
H. B. ^HJiHca (1968 : 41), HBjineTcn AaJiee HeAeJinMon cxpyKxypHoii earnm- 
n,eH 6noreon;eH03a. Boo6m,e napijejuia h MHKporpynnnpoBKa npeAcxaBJimox 
co6oh 6ojiee cjionoiBie cxpyKxypHHe 3JieMeHXBi, He>KejiH cnHy3HH n npycBi, 
xan Kan BKjiionaex n,eJiBiH pnA pa3HOo6pa3HHX KOMnoHeHxoB b hx xecHOH 
B3aHMOCBH3H, B3aHM03aBHCHM0CXH. 

Cpe^H 3HAoreHHHX BHyxpeHHHx $aKxopoB jiecHoro (JnrroAeHosa cHHy3HH 
BepxHero APBBecHoro npyca oKa3HBaiox HanSojiBmee BjmnHHe Ha >kh3hb <£h- 
xon;eH03a, Ha CHHy3HH hh>khhx npycoB; Kan npaBHjio, apbbgchhh npyc bbi- 
cxynaex Kan 3An$HKaxop coo6m,ecxBa. OAnano AOMHHaHXBi cnHy3HH hh>khhx 
npycoB co3Aaiox cboio oco6yio MHKpocpeAy, cnen,n$HHecKH npejioMjinn nponne 
BJIHHHHH. A. n. IIIeHHHKOB OXMenaeX, HXO CHHy3HK) M02KH0 BHAeJIHXB JIHHIB 
xorAa, KorAa ohgbhaho CHJiBHoe 3AH$nnaxopHoe bjihhhhg AOMHHaHxa (o6pa- 
30BaxGJin cnHy3Hn), o6n3axejiBHa 3HannxejiBHaH coMKHyxocxB ero HaA3eMm>ix 
nacxen (1964 : 143). 3HawrejiBHHM $Hxon,eHoxHnecKHM abhcxbhgm o6pa30Ba- 
xejin CHHy3HH, ero mnpoKOH SKOJiornnecKOH aMHJinxyAOH, a xann<e cxoacxbom 
snoJiornnecKoro BJinnHHn CHHy3HH oAHoro npyca oS^ncHnex H. A. Mhhhgb 
(1963 : 39) Henoxopyio caMocxonxejiBHocxB CHHy3HH, hx nepeMemeHne b npe- 
Aejiax pa3JiHHHHX accoAHaijHH n Aa>Ke <$opMan,nH. IlepeMemeHne b 6ojiBmeH 
hjih MeHBmen cxeneHH xapanxepHO n rjih . n,ejiHX npycoB h abh Apyrnx cxpyn- 
xypHHx 3JieMeHX0B: MHKporpynnnpoBOK h napijejui. B. H. CynaneB (1921), 
Bbikob (1960), HpomeHKo (1961), ^hjihc (1968) onncHBaiox oAHHaKOBBie 
cxpyKxypHHe ajieMeHXBi b pa3HHx accoAnaAHnx. 

OxcioAa oneBHAHa bo3MO>khocxb h hgoSxoahmocxb caMocxonxejiBHOH KJiac- 
CH$HKan,HH cxpynxypHHx eAHHHi], cooSmecxBa h, b nacxHocxH, cHHy3HH, na- 
pajuiejiBHO c KjiaccH$HKan,HeH $Hxon,eH030B. 

IIpaBAa, CynaneB cnnxaex, nxo HejiB3n KJiaccH(J>nKan,nio pacxnxeJiBHHX 
coo6m,ecxB noAMeHnxB KJiaccH$HKan,HeH cnHy3HH (1950 : 454), ochobhhm 
oSbgkxom reoSoxaHHKH ocxaexcn $Hxon,eH03. OAnano b xom cjiynae, KorAa ch- 
Hy3najiBHocxB xopomo BBipa>KeHa h $Hxon,eH03 npeAcxaBJinex co6oh komh- 
nencH oxnexjiHBo oxrpaHHneHHHX CHHy3HH, nxo mh HMeeM, HanpnMep, b Jiec- 
hom xnne pacxnxejiBHOcxn, KJiaccH$HKan;Hn CHHy3HH nBJinexcn coBepmeHHO 
HeoSxoAHMOH $opmoh HccjieAOBaHHn. ^Jin jiyroB, bhahmo, 6ojiee 3 $$gkxhbho 
H 3yneHHe cxpynxypH Ha ypoBHe MHKpoaccon,Han,HH, xan nan npycH h CHHy3HH 
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3,n;ecb MeHee neTKo BHpanseHH. Kjiaccn$HKan;HH cnHy3HH oSnernaeT KJiaccn- 
$HKan;HK) pacTHTejibHHX coo6m,ecTB. Ph,o; Hccjie,n;oBaTejieH y>ne npHMeHneT 
npn KJiaccn$HKan;HH jiecoB CHHy3HH TpaBHHo-KycTapHHHKOBoro npyca (Hm- 
SyjiaTOBa, 1967; Mhpkhh 1968). 

B KanecTBe rana cHHy3nn JlnnnMaa (1946), J\k> Pne h TaMcoM npnHHTa 
TaKcoHOMHHecKaH e^HHHn;a yHHOH. IIo JlnnnMaa, b yHHOH o6 r be ( o;HHHK)TCH 
nepBHHHBie thhh CHHy3HH, BapnaHTH yHHOHa (societet). BapnaHT npeA- 
CTaBJieH CHHy3HHMH, 06pa30BaHHHMH O^HHM H TeM me BHflOM-ftOMHHaHTOM; 
B yHHOH o6beAHHHK)TCH BapnaHTH C pa3HHMH BHAaMH-AOMHHaHTaMH, 6jIH3- 

khmh no aKojiorHH (cm. KajiHHHHa, 1938; JIaacHMep, 1961; Tpacc, 1961). 
O^HaKO JlnnnMaa, nan npaBHJio, TepMHH «CHHy3HH» ynoTpeSaneT h nan 
THHOJIOrHHeCKHH H flJIH o6o3HaneHHH KOHKpeTHOrO yHaCTKa. Tanoe HOHHMa- 
Hne CHHy3HH — Kan KOHKpeTHoro HHTHa h Kan KaTeropnn, o6o3HanaK)in;eH 
coBOKynHocTb rpynnnpoBOK — npe^JiaraeT JI. T. Bn3poB (1970). 

B CBH3H CO BCeM CKa3aHHHM, HpeflCTaBJIHeTCH BaJKHHM H3yneHne KOH- 
KpeTHbix CHHy3HH b cooSnjecTBax pa3Horo Tnna. HacTonnjan paSoTa h cTaBHT 
3a,n;aHeH paccMOTpeHne cnHy3ira TpaBHHoro npyca JincTBeHHoro Jieca. B ,n;ajib- 
HennieM H3Jio}KeHHH TepMHHOM «CHHy3HH» mh o6o3HanaeM h KOHKpeTHoe 
nHTHO, H THH CXOftHHX HHTeH. 

npii H3yneHHH jihctb6hhhx JiecoB, pacnojiojKeHHHX Ha TeppHTopnn Bjia- 
AHMnpcKoro onoJibH (npeHMynjecTBeHHo ochhhhkh, a Taione ,n;y6paBH h jihh- 
hhkh), HaMH 6 hjih oTMeneHH CHHy3nn TpaBHHoro npyca c OTneTJiHBo bh- 
panceHHHMH rpamujaMH floMHHnpoBaHHn o,n;Horo H3 cjieAyiomnx bh^ob: 
ocoKa Carex pilosa , hcmchhhk Asperula odorata, 3Be3,n;HaTKa Stellaria holostea, 
cHHTb Aegopodium podagraria , xbohjh Equisetum sylvaticum n E . pratense , 
KocTHHHKa Rubus saxatilis , 3ejieHnyK Galeobdolon luteum , Sopen; Aconitum 
excelsum Reichb., kojiokojibhhk Campanula latifolia, npoJiecHHK Mercurialis 
perennis. 

MeHee oth6tjihbo flOMHHHpoBamie b CHHy3Hnx JiaH^bima Convallaria 
majalis , BeinraKa Calamagrostis arundinacea h coneBHHHHKa Orobus vernus. 
Mojkho TaKJKe BH^ejinTb thh CHHy3HH c npeo6jia,n;aHHeM Tpex bh/job: ko- 
hhthh Asarum europaeum, JiiOTHKa Ranunculus cassubicus h (JnaJiKH Viola 
mirabilis . 

MHorne H3 yKa3aHHHx bhaob MoryT o6pa30BHBaTb rycrae oahobhaobhc 
KJ ioHOBHe JiaTKH, rperaijHH (IleTpoBCKHH, 1960), Kan HanpnMep jiaH^Hin, 
KonHTeHb. O/jHaKo Ha TeppHTopnn Ohojibh ohh hx He o6pa3yiOT, bo3Mohcho, 
BCJie^CTBHe CHJIbHOH HapymeHHOCTH JiecoB. 

IIpH c6ope MaTepnajia npobHHe njiomaAKH 100 m 2 3aKJia^HBajincb b rpa- 
HHo;ax cHHy3HH TpaBHHoro apyca, HHor,o;a, npn HeSoJibniHx pa3Mepax cHHy- 
3HH — MeHbHIHX pa3MepOB, HO He MeHee 4 M 2 . flpeBeCHHH H KyCTapHHKOBHH 
apycH OHHCHBajincb 6e3 yaeTa hx CHHy3najibHoro cTpoeHHH Ha njiom;a#Kax 
He MeHee 100 m 2 , name 300 m 2 , Ha TeppHTopnn, BKjnonaiomeH onncHBaeMyio 
CHHy3HK) TpaBHHoro HOKpOBa. ^JIH ftepeBbeB H KyCTapHHKOB HOAPOCT yHHTH- 
BajiCH HapH,n;y co B3pocjihmh oco6hmh. 

G I^eJIbK) BHHCHeHHH CTeneHH $HTOn;eHOTHHeCKOH 6JIH30CTH CHHy3HH TpaBH¬ 
Horo npyca uemjiY co6oh, a Taione hx cbh3h c flpeBecHHM h KycTapHHKO- 
bhm npycaMH, mh npoBejiH cpaBHeHHe mecTH HanSojiee xoponio BHpanceH- 
HHxj CHHy3HH ,n;pyr c APyroM: 1 — bojiochctoocokoboh; 2 — chhtcboh; 
3 1 — 3ejieHHyKOBon; 4 — hcmchhhkoboh; 5 — 3Be3#naTKOBOH; 6 — kocth- 
HHHHOH (TaSjI. 1 H 2). 

CpaBHeHHe CHHy3HH HpOBOflHJIOCb nyTeM COnOCTaBJieHHH KOHCTaHTHOCTH 
COCTaBJIHK)Ba;HX BH/JOB. KoHCTaHTHOCTb BHHHCJIHJiaCb HO 20 HJIH 15 OHHCaHHHM 
Ka>KflOH CHHy3HH, C^eJiaHHHM B pa3HHX HyHKTax; HeoSxO^HMOCTb 3TOrO yc- 
jiobhh no^nepKHBaji A. A. YpaHOB (1925 : 7). CpaBHHBajincb KJiaccn koh- 
CTaHTHOCTH He TOJIbKO BH^OB, COCTaBJIHK>mHX KaJK^yK) CHHy3HK) TpaBH- 
Horo npyca, ho h Bcex bh^ob ^peBecHoro h KycTapHHKOBoro npycoB, no^; no- 
JIOrOM KOTOPHX HaXO^HTCH CHHy3HH. 

Cpe,n;H bh^ob, cocTaBjiHiomHx CHHy3Hio, He npnHHMajiacb bo BHHMaHHe 
KOHCTaHTHOCTb JiyrOBHX H OHyiHeHHHX KCepOMe30(|)HTOB H Me30$HTOB, TaK 
Kan ohh BCTpenaiOTCH pe^KO h npn 3 tom hmciot oneHb Sojibinoe bh^obob 
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II 

II 

Ill 

V 

Lamium purpureum L. 

— 

V 

IV 

— 

IV 

IV 

— 

III 

Melampyrum cristatum L. . . . 

— 

— 

I 

— 

— 

— 

— 

I 

Potentilla erecta (L.) Hampe 

— 

— 

IV 

— 

VII 

IV 

— 

II 

Pimpinella saxifraga L. 

— 

— 

— 

— 

— 

— 

— 

I 

Prunella vulgaris L. 

II 

I 

I 

— 

— 

— 

— 

11 

Polygonum bistorta L. 

— 

II 

I 

— 

II 

II 

II 

I 

Ranunculus auricomus L. . . . 

I 

I 

I 

I 

I 

I 

I 

I 

R. acris L . 

— 

— 

— 

— 

— 

— 

II 

III 

Solidago virgaurea L . 

II 

II 

II 

II 

— 

II 

— 

III 

Taraxacum officinale Web.. . . 

— 

I 

I 

— 

— 

— 

— 

II 

Trifolium medium L . 

— 

II 

I 

— 

— 

— 

— 

IV 

Urtica dioica L . 

II 

— 

I 

I 

Ill 

Ill 

— 

I 

Veronica longifolia L . 

— 

— 

I 

— 

II 

— 

— 

— 

Viola canina L. 
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X 

flpeBecHUH. 

54 

27 

72 

81 

54 

36 

18 

27 

50 

44 

72 

36 

36 

36 

36 

44 

KycTapHHKOBLiii . . . 

63 

50 

81 

100 

58 

53 

45 

50 

70 

33 

62 

55 

23 

40 

23 

41 

CHHy3HH TpaBflHOro 
apyca . 

65 

53 

56 

50 

53 

46 

26 

34 

51 

46 

54 

24 

25 

25 

24 

40 

Bee bh;i;i,[ . 

60 

50 

60 

61 

54 

48 

28 

35 

50 

45 

58 

29 

27 

27 

20 

42 
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pa3HOo6pa3ne (Ta6ji. 1). BoJibmoe KOJinnecTBO, 30 bh#ob h3 btoh rpynnH xapaK- 
TepHO JIHIHb #JIH KOCTHHHHHOH CHHy3HH (KaK HpaBHJIO, C MaJIOH KOHCTaHT- 
HOCTbK), I, II KJiaCCH). EblJIO TBKJKe HpOBe#eHO CpaBHeHHe BHyTpH 0#H0H CHHy- 
3hh, #jih nero b bojiochctoocokoboh CHHy3nn 6bijih b3hth 10 onncaHHH 6e3 ynac- 
thh 6epe3H b ,n;peBecHOM npyce h 10 onncaHHH c ynacTneM 6epe3bi (ot 
npucyTCTBHH b no#pocTe c oShjihcm sol. #o #ojih ynacran 6 B b #peBOCToe) 
n conocTaBJieHBi #pyr c #pyroM no KoHCTaHTHOCTH bh#ob. 

IIpoii;eHT cxo#CTBa KOHCTaHTHocTen bh#ob Bbrnncjinjicn no cbo#hoh TaSji. 1 
cjie#yioin;HM o6pa30M. 3a e#HHnn;y cxo#CTBa npHHHMajincb cjiynan, Kor#a 
#aHHBIH BH# HMeJI B #ByX CpaBHHBaeMBIX CHHy3HHX OflHHHKaBHe HJIH CMOK- 

Hbie KJiaccbi KoHCTaHTHOCTH, HanpHMep V n V hjih IV h V; V h VI; X h IX; 
II n I h t. #. 3a e#HHnn;y cxo#CTBa npHHHMaJiHCb Tan me cjiynan, Kor#a b o#hoh 
H3 CHHy3HH BH# HMeJI I KJiaCC KOHCTaHTHOCTH, a BO BTOpOH OTCyTCTBOBaJI 
BOBce; tbkhm o6pa30M, ynHTHBaJiocb h OTcyTCTBHe BH#a. Ecjih me Bn# npn- 
CyTCTBOBaJI, HanpHMep B 0 #H 0 H H3 CHHy3HH C II KJiaCCOM KoHCTaHTHOCTH, 
a b #pyron c IV h BBime, to 3tot cjiynan y me He npHHHMaJicn 3a e#HHnn;y 
cxo#CTBa. 3aTeM mu Haxo#HJin npoijeHT e#HHHn; cxo#CTBa ot o6m;ero #jih 
#B yX CpaBHHBaeMBIX CHHy3HH HHCJia BH#OB #epeBbeB, KyCTapHHKOB h TpaB 
II 'IHCJia Bcex BH#OB BMeCTe. 

Kan npmiep, npnBe#eM cpaBHeHne bojiochctoocokoboh h chbitcboh CHHy- 
3nil. no Ta6ji. 1 no#CHHTBiBaeM, hto b #peBecHOM npyce, no# noJioroM koto- 
poro OHHCaHBI 3TH CHHy3HH, OTMeneHO 11 BH#OB. 3a CXO#CTBO MOJKH HpHHHTb 
jiHinb Tpn cjiynan: Malus — II h II KJiaccbi, Populus — VIII n IX h Fraxi - 
nus — I h OTcyTCTBHe. Tpn ot 11 cocTaBJineT 27% (cm. TaSji. 2). B KycTap- 
hhkobom npyce OTMeneHo 12 bh#ob, cnynaeB cxo#CTBa 6, t. e. 50%. 

B COCTaBe CBMHX CHHy3HH, CHHTeBOH H OCOKOBOH, ynTeHO 75 BH#OB (He CHH- 
Tan jiyroBBix bh#ob). CjiynaeB cxo#CTBa 41, hto cocTaBJineT 51%. Bcex bh- 
#ob — #epeBbeB, KycTapHHKOB h TpaB (npoMe JiyroBBix) ynTeHO 98, cxo#Ha 
KOHCTaHTHOCTb 50 bh#ob, hto cocTaBJineT 51%. no#o6HbiM o6pa30M epaB- 
HHBaJIHCb H #pyrHe CHHy3HH. 

Bh#bi CHHy3HH TpaBnHoro npyca HaH5ojibmee cxo#ctbo oSHapynuiBaiOT 
b nape 1' h 1', t. e. BHyTpn o#hoh h toh >ne, bojiochctoocokoboh CHHy3HH — 
cxo#ctbo paBHO 65% (TaSji. 2). Cxo#ctbo b #peB0CT0e 3#ecb MeHbine Ha 11%, 
oho paBHo 54%. KaK y me Sbijio CKa3aHo, bo btopoh coKOKynHOCTH onncaHHH 
(1") b #peBecHOM npyce npncyTCTBOBajia 6epe3a Betula pendula. BticoKne 
KJiaccbi KoHCTaHTHOCTH b oSenx rpyanax onncaHHH HMeiOT KonBiTeHb Asarum 
europaeum (IX h X), chbitb Aegopodim podagraria (VII), jiaH#biin Conval - 
laria majalis (VII, VIII), repaHb Geranium syluaticum (VII n VIII), cone- 
bhhhhk Orobus vernus (VIII), Me#yHH#a Pulmonaria obscwra (IX h VIII), (JnaJiKa 
Viola mirabilis (VII h VIII) h #p. 0#HaKo b 3toh nape CHHy3HH HMeioTcn 
h pa3JiHnnn. HanpHMep, Aconitum excelsum He 6biji BCTpeneH hh b o#hom 
H3 10 onncaHHH b CHHy3nnx c 6epe3on, b to BpeMn KaK bo btopom #ecnTKe 
onncaHHH b CHHy3Hnx 6e3 6epe3Bi oh HMeeT KOHCTaHTHOCTb V KJiacca, t. e. 
50%; KocTep Bromus benekenii coce#cTByeT c 6epe3on tojibko b #Byx onnca- 
hhhx, a b onncaHHHx 6e3 6epe3H HMeeT V KJiacc KoHCTaHTHOCTH. Kojiokojibhhk 
Campanula latifolia 6e3 6epe3u HMeeT V KJiacc KoHCTaHTHOCTH, a c 6epe30H — 
II. 3Bepo6oH Hypericum perforatum h MapbnHHHK Melampyrum nemorosum 
hbho npe#noHHTaiOT coce#CTBo c 6epe3on (II h III KJiaccu npoTHB VI KJiacca). 
B npncyTCTBHH 6epe3H bo $JiopHCTHnecKOM cocTaBe ocokoboh cnHy3nn 
6onbine JiyroBux bh#ob (23 npoTHB 12). 

56% CXO#HBIX no KOHTaHTHOCTH BH#OB HMeiOT CHHy3HH BOJIOCHCTOOCOKO- 
Ban h 3ejieHnyKOBan, 3eJieHnyKOBan h ncMeHHHKOBan — 54% bh#ob. ^peBec- 
hbih h KycTapHHKOBHH npycu ynacTKOB Jieca, no# noJioroM kotophx Haxo#HM 
3TH CHHy3HH, HMeiOT TOpa3#0 SoJIblHHH npO#eHT CXO#HHX HO KOHCTBHTHOCTH 

bh#ob: #epeBbH — 81, 72 h 72%, KycTapHHKH — 100, 81 h 62%. npocTpaH- 
cTBeHHo 3th CHHy3HH nacTO coce#CTByiOT h BKJiHHHBaiOTcn #pyr B #pyra, 
Tan hto mojkho HaHTH nepexo#Hbie ynacTKH c #OMHHHpoBaHneM #Byx #h$- 
$y3Ho nepeMeinaHHBix bh#ob: ocokh bojiochctoh h 3ejieHnyKa, 3ejieHnyKa h 
ncMeHHHKa. 
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OTHOCHTGJIbHO CXOAHbl CHHy3HH BOJIOCHCTOOCOKOBaH H SBea^aTKOBaH 

{53%), 3Be3AHaTKOBaH h CHHTeBaH (51%), npnqeM 3 to cxoactbo b oahhb- 
koboh CTeneHH npoHBJineTCH TaK}«e h b ApeBecHOM npyce (50 h 54%). ^omh- 
HHpyiomne BHflbi TaK}«e tocto BCTpenaiOTCH coBMecTHo — chlitb HMeeT VII 
KJiaCC KOHCTaHTHOCTH B BOJIOCHCTOOCOKOBOH H 3Be3^HaTKOBOH CHHy3HHX 
(npaBAa, OHa npncyTCTByeT 3Aecb c HeSoJibinnM oSnJineM), 3Be3,niHaTKa b bojio- 
CHCTOOCOKOBOH CHHy3HH HMeeT IX KJiaCC KOHCTaHTHOCTH, B CHBITeBOH — VII; 
ocoKa BOJiocHCTan b CHHy3HHx, o6pa30BaHHBix ^pyrHMH BH^aMH, BCTpeqaeTCH 
pe^KO (I h II KJiacc), hto o6T>HCHHeTCH Sojibihoh «BepHocTbio» cBoeii rpyn- 
HHpOBKe, «KOJIOHHaJIBHOCTBK)» OCOKH, BepOHTHO, HOHHJKeHHOH CHOCoShoCTBK) 
K CeMeHHOMy pa3MHO>KeHHIO. 

BOJIOCHCTOOCOKOBaH H CHbITeBaH CHHy3HH OTHOCHTeJIbHO CXOAHbl HO KOH- 
€TaHTHOCTH TpaBHHHCTbIX BH/ljOB (53%), B TO BpeMH KaK AP^BeCHHH HpyC 
yqacTKOB Jieca, b kotopbix ohh npncyTCTByiOT, CHJibHo OTJinqaeTCH (Bcero 
27% cxoflCTBa). 

B cocTaBe caMnx TpaBHHHCTbix CHHy3HH qepTH cxo^cTBa o6Hapy}KHBa- 
IOTCH B CJieAyiOmeM: CXOAHbie KJiaCCbl KOHCTaHTHOCTH (IV—V) HMeiOT KOCTep 
Bromus benekenii, kojiokojibhhkh Campanula persicifolia h C. trachelium , 
BeMJiHHHKa Fragaria vesca , rpaBHJiaT Geum urbanum n Ap. Bojiee cymecTBeHHbi 
cjie,n;yK)iii,ne otjihhhh: CKepAa Crepis sibirica b bojiochctoocokoboh CHHy3HH 
HMeeT I KJiacc KOHCTaHTHOCTH, a B CHHTeBOH VI, 3eJieHHyK B nepBOH CHHy3HH 
HMeeT IV KJiacc, bo btopoh OTcyTCTByeT BOBce, SyApa Glechoma hederacea 
b nepBOH npncyTCTByeT c IV KJiaccoM KOHCTaHTHOCTH, bo btopoh — c I, 
XBom, Equisetum sylvaticum HMeeT b nepBOH cHHy3HH I KJiacc KOHCTaHTHOCTH, 
BO BTOpOH — IV, H AP- 

Bojiee 3HaqHTejibH0 CHHTeBaH CHHy3HH OTJinqaeTCH ot HCMeHHHKOBOH h 
3ejieHqyK0B0H — 26% h 34% cxoACTBa, npnqeM b ^peBocToe oTJinqne Tanoe 
me cnJibHoe, KaK h Me>KAy CHHTeBOH h ocokoboh cHHy3HHMH (18—27% cxoa- 
ctbb). B cocTaBe TpaBHHHCTbix bh,o;ob oTJiHHne 3Aecb BbipajKaeTCH b cjie^yio- 
m,eM: ocoKa Carex pilosa bo btopoh (chbitoboh) cHHy3HH HMeeT II KJiacc koh- 
CTaHTHocTH, a b TpeTbeii h qeTBepTOH (3eJieHqyKOBOH h HCMeHHHKOBOH) — 
IX h VI KJiaccbi, npojiecHHK Mercurialis perennis c SoJibmHM hoctohhctbom 
(VII KJiacc) oTMeneH Jininb b 3eJieHqyKOBOH CHHy3HH, hophhhhk Scrophularia 
nodosa b chhtcboh cHHy3HH OTcyTCTByeT, b 3ejieHqyKOBOH h HCMeHHHKOBOH 
HMeeT IV h VIII KJiaccbi KOHCTaHTHOCTH, BepoHHKa Veronica officinalis b chh- 
TeBOH CHHy3HH OTcyTCTByeT, a B 3eJieHHyKOBOH H HCMeHHHKOBOH HMeeT VII H 
IV KJiaccH KOHCTaHTHOCTH, nanopoTHHKH Athyrium filix-femina n Dryopte - 
TiS filix-maS HMeiOT BHCOKyiO KOHCTaHTHOCTH B 3eJieHHyKOBOH H HCMeHHHKOBOH 
CHHy3HHX, a b CHHTeBOH BCTpeneH Jininb A . filix-femina (II KJiacc); rpyinaHKH 
Pyrola rotundifolia b chbitoboh CHHy3HH HeT, a b 3eJieHqyKOBOH h HCMeHHH¬ 
KOBOH OHa HMeeT VII H IV KJiaccbi KOHCTaHTHOCTH. 

KoCTHHHHHaH CHHy3HH He HMeeT 3HaHHTeJIBHOrO CXO^CTBa HH C OAHOH 
H3 cpaBHHBaeMbix CHHy3HH (Bcer^a MeHee 50%). OHa chjibho OTJiHnaeTCH 
OT HCMeHHHKOBOH H 3eJieHHyKOBOH (24—25% CXO^CTBa). 3P eBecH£, ra npyc 
3thx cHHy3HH TaKJKe HMeeT oqeHb HeSojibmoe cxoactbo (27—36%). Eepe3a 
3Aecb HMeeT IX KJiacc KOHCTaHTHOCTH, ocHHa Populus tremula — X, a y6 
Quercus robur — jihidb III; b noAJiecKe HanSoJibmee yqacTne HMeeT KpymHHa 
Frangula alnus (IX KJiacc), npncyTCTByeT MOHOKeBeJibHHK Juniperus com¬ 
munis (III KJiacc). B COCTaBe TpaBHHHCTbix BHAOB 3TOH CHHy3HH TaK>ne HMe- 
IOTCH CBOH OCoSeHHOCTH. Hh B O^HOM H3 yHHTblBaeMBIX 10 OHHCaHHH He BCTpe- 
qeHo aKOHHTa, pe^Ko BCTpenaioTCH kojiokojibhhkh Campanula latifolia (I 
KJiacc) h C. trachelium (II KJiacc), ocoKa Carex pilosa (I KJiacc), HeT CKepAH 
Crepis sibirica , ApeMJinKa Epipactis atrorubens , 3eJieHqyKa, rpaBHJiaTa, 6opa 
Milium effusum, 3aTO 3HaHHTejibHO name, neM b SojibniHHCTBe APyrnx cHHy- 
3hh, BCTpenaiOTCH kojiokojibhhk Campanula persicifolia , ocoKa Carex pal- 
lescens (IV KJiacc), Veronica chamaedrys (VIII KJiacc); KaK ynce Sbijio OTMeneHO, 
3Aecb npncyTCTByeT mhoto JiyroBbix pacTemm (23 BHAa). 

KycTapHHKOBbiH npyc hohth bo Bcex cjiynanx HMeeT HanSojibmHH npo- 
HeHT CXOACTBa (MeJKAy pa3JIHHHHMH CHHy3HHMH) HO CpaBHeHHIO C APY ri ™H 
HpycaMH. Me>KAy BOJIOCHCTOOCOKOBOH H HCMeHHHKOBOH CHHy3HHMH 100% 
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CXOflCTBa, MeHKfly BOJIOCHCTOOCOKOBOH H 3eJieHHyKOBOH — 81%. 3HaHHTeJIbHO 
OTJIHHaeTCH KOHCTaHTHOCTb KyCTapHHKOB H 3eJieHHyKOBOH H HCMeHHHKOBOH 
CHHy3HH OT KOHCTaHTHOCTH KyCTapHHKOB B Hpe^eJiaX KOCTHHHHHOH CHHy3HH 

(Bcero 23% cxoACTBa). CyAfl no KOHCTaHTHOCTH, opemHHK Corylus- avellana 
He Tan nacTO coce^cTByeT c kocthhhhhoh cHHy3Hen, KaK c APyrnMn cnHy- 
3 hhmh (IV KJiacc npomB X); pence c Heio BCTpenaeTCH n hchmojioctb Loni- 
cera xylosteum. 

^peBecHHH npyc b npe^ejiax HeKOToptix cnHy3HH oSHapynuiBaeT 6onb- 
moe cxoactbo, b Apyrnx me cjiynanx cnjibHo pa3JinHaeTCH no KOHCTaHTHOCTH 
BHflOB B cpaBHHBaeMtix cHHy3HHx. Han6ojibinee cxoactbo xapaKTepHO rjir 
cjieAyiomnx nap cnHy3nn: bojiochctoocokoboh h HCMeHHHKOBOH (81%), 


Aepe6b» 

l 



\;; 

\ / 
\'/ 
V 1 / 

I 

I 

6 


liycmapHUKu 


5 



6 


^eHflpiITU CXOflCTBa KOHCTailT- 

HocTeii bhaob ApeBecnoro h 
K yCTapHHKOBOrO HpyCOB H 
TpaBflHHCTtlX CHHy 3 HH, paC" 
nojiaraiomHXCH noA hx hojio- 
tom (b %) 

Ii;M(J)paMH 0603HaHeHH CHHY3MH: 
1 — BOJIOCHCTOOCOKOBaa, 2 — 
CHHTeBaa, 3 — 3ejieHHyKOBaa, 
4 — HCMeHHHKOBaa, 5 — 3Be3«- 
HaTKOBan, 6 — KOCTHHHHHaH. 
Cruiomnou Jiunueu o6o3HaneHO 
HajiuHHe cxoflCTBa Bwme 50%; 
npH OTCyTr'TBHH TaKOrO CXOflCTBa 
nyunmupoM o6o3HaHeHO HanOojiee 
BbicoKoe cxoactbo (30—49%)- 


BOJIOCHCTOOCOKOBOH H 3eJieHHyKOBOH (72%), 3eJieHHyKOBOH H HCMeHHHKOBOH 
(72%), T. e. 3TH Tpn TpaBHHbie CHHy3HH B 3HaHHTeJIbHOH CTeneHH HpHypOHeHH 
K CXOAHHM APGBOCTOHM. ^eHCTBHTeJIbHO, 3AeCb 3HaHHTeJIbHyiO KOHCTaHTHOCTb 

HMeiOT AyS Quercus robur (VII, IX Kjiaccw); KJieH Acer platanoides (V, X, 
IX); nepeMyxa Padus racemosa (VIII, IX); Jinna Tilia cordata Mill. (I, II 

KJiaCCBl), KOTOpbie B AP^BOCTOHX Ha A APyrHMH CHHy3HHMH HMeiOT HH3KyiO 
KOHCTaHTHOCTb HJIH OTCyTCTByiOT. 

CnjibHo OTJiHHaeTCH KOHCTaHTHOCTb bhaob ApeBecHoro npyca, pacnojionceH- 
Horo Ha a CHHy3Hen CHbiTeBOH, ot apcboctocb Ha a bojiochctoocokoboh, hcmch- 
HHKOBOH H 3eJieHHyKOBOH CHHy3HHMH. 

Ha ocHOBaHHH npon;eHTa cxoACTBa KOHCTaHTHOCTen bhaob cocTaBjieHbi— 
AeHAPHTH (cm. pncyHOK). 

CnHy3HH TpaBHHoro npyca cBH3aHbi cjieftyiomnM o6pa30M: cHBiTeBan— 
ocoKOBan—3ejieHHyKOBan—HCMeHHHKOBan. 3Be3AHaTKOBaH cBH3aHa c ocokoboh 
h CHBiTeBOH ( 3 a CBH3b npHHHMaJiCH npon;eHT CXO^CTBa BHine 50, Ha pneyHKe — 
cnjioniHbie jihhhh). KocTHHHHHan 6 Jinnee hoaxoaht k CHbrreBOH h 3Be3AnaT- 
koboh, OAHaKo cxoactbo MeHbnie 40% (Ha pneyHKe — HyHKTHpHBie jihhhh). 

^eHApHT AP^BecHoro npyca noKa3HBaeT TecHyio CBH3b ApesocToeB HaA oco¬ 
koboh, 3eJieHHyKOBOH, HCMeHHHKOBOH H 3Be3AHaTKOBOH CHHy3HHMH. CHHTeBan 
6JIH3KO HOAXOAHT K BOJIOCHCTOOCOKOBOH. 3P eB eCHbIH HpyC KOCTHHHHHOH CHHy- 
3HH He HMeeT CBH3H C APSBOCTOHMH APyBHX CHHy3HH. 

/JeHApnT no KycTapHHKOBOMy npycy npeACTaBJineT CKonjieHHe TecHo cbh- 
3aHHbIX Bcex CHHy3HH, KpOMe KOCTHHHHHOH, KyCTapHHKH HaA KOTOpOH o6Ha- 
py>KHBaiOT CBH3b JIHHIb C BHASMH KyCTapHHKOB HaA BOJIOCHCTOOCOKOBOH CHHV- 

3Hen (53%). y 
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Ecjih 3KOJiornH h SnoJiornH n,BeTeHHH 3JiaK0B cpeAHHx mnpoT H3yneHa 
AOCTaTOHHo mnpoKo, to b oTHomeHnn apKTHHecKnx bhaob 3Toro cna3aTB 
HCJIB3H. 9KOJIOrHH IJBeTeHHH H OHBIJieHHH HeKOTOpBIX BHAOB apKTH^eCKHX 

3JiaKOB H3yHajiacb B. O. IIIaMypnHBiM (1958, 1966) b panoHe SyxTBi Thkcii. 
Hm OTMeneHa SoJiBman npoAOJDKirrejiBHocTB >kh3hh ijBeTKa mccthbix pacTe¬ 
HHH Tex >Ke BHAOB, HeM y 3JiaKOB epeAHHX ninpOT, IJBeTKH KOTOpBIX OTKpBI- 
BaiOTCH JinmB Ha cHHTaHHBie mhhyth. MaccoBoe n,BeTeHHe apKTHHecKnx 3jia- 
kob, no HaSjiiOAeHHHM IIIaMypHHa, b ochobhom onpe^ejiHeTCH cyTOHHBiM 
xoaom TeMnepaTypBi B03Ayxa, xoth rjih . HeKOTopBix bhaob ( Alopecurus alpi¬ 
nus) oTMeneHo ABeTemie b yTpeHHne nacBi. 

B CBH3H C HeAOCTaTKOM CBeAeHHH O H,BeTeHHH H OHBIJieHHH 3JiaKOB B cnen,H- 

$HHecKHx ycjioBHHx Apkthkh HaMii 6bijih npoBeABHH B 1971 — 1972 rr. COOT- 
BeTCTByK)m,He nccJieAOBaHHH Ha o. BpaHrejm (71° c. m.) b panoHe SyxTBi 
CoMHHTejiBHOH. B nocjie^HHH roA b paSoTe npHHHMaji ynacTne CTy^eHT IlepM- 
cKoro yHHBepcHTeTa A. H. Hkhmob. 

B Hamnx HaSjiiOAeHHHX mbi pyKOBOACTBOBajiHCB motoahkoh, npeAJiomeii- 
hoh A. H. IIoHOMapeBBiM (1970). ^jih imyHeHHH cyTOHHoro pnTMa 

H OHBIJieHHH BBlSnpaJIHCB paCTCHHH C TOTOBBIMH K paCHyCKaHHK) H,BeTKaMH 
h 3aTeM, Hepe3 onpeAejieHHBie npoMe>KyTKH BpeMeHH, noACHHTBiBajiocB ko- 
JIHHeCTBO paCKpBIBmnXCH H,BeTKOB HJIH BBIABHHyBHIHXCH HHJIBHHKOB. IlapaJI- 
jiejiBHO H3MepHJincB TeMnepaTypa h BJia>KHOCTB B03^yxa c homoiabio hchx- 
poMeTpa AcMaHa (SojiBinan moacjib}, a oS'BeKTHBHBiM JiioKCMeTpoM onpeAe- 
jiHJiacb ocBem,eHHocTB. OTMenajiocB^TaK>Ke Hajimne oSjiaHHocTn h oca^KOB 
H CKOpOCTB BeTpa. ToneHHBIM MHKp03JieKTp0TepM0MeTp0M nepnOAHHeCKH 
H3MepnjiacB TeMnepaTypa ijBeTKa h coi^bcthh. ,D(jih onpeAOJieHHH ji;jiHTejiB- 
HOCTH >KH3HH OT^eJIBHOTO IJBeTKa BBlSnpaJIHCB H STHKeTHpOBaJIHCB TOTOBBie 
k pacnycKaHHio abcthh, <|>HKcnpoBaJiocB BpeMH Hanajia pacKpBiBaHnn, HBiJie- 
HHH H KOHen; IJBeTeHHH. 

CorjiacHo «ApKTHHecKOH $Jiope» (1964), Ha TeppHTopnn TyHApoBOH 3 ohbi 
CCCP 3JiaKH npe^cTaBJieHBi 162 BHAaMn, H3 kotopbix Ha o. BpaHrejin BCTpe- 
HaeTcn 49 bhaob (IleTpoBCKHH, 1973). 

OS'BeKTaMH Hamnx HaSjuo^eHHH nocjiymnjin 13 bhaob 3jiaKOB — npeft- 
CTaBHTejin Kan 6oraTBix apKTHnecKHMH BHAaMH poaob Poa , Puccinellia , Festu- 
ca , Deschampsia, Tan n npeACTaBHTejm poaob, Se^HHX tbkhmh BHAaMH, ho hb- 
JiHiomnecH thhhhhbimh KOMnoHeHTaMH $JiopH ocTpoBa — Arctagrostis lati- 
folia (R. Br.) Griseb., Alopecurus alpinus Sm., Trisetum spicatum (L.) Richt., 
Leymus interior (Hult.) Tzvel. n Dupontia fisheri R. Br. 

3jiaKH npnHHMaiOT 3HaHHTeJiBHoe ynacTne b cJio>KeHHH pacTHTejiBHoro 
noKpoBa ocTpoBa, HanfioJiee oShjibho ohh npeflCTaBJieHBi b mnpoKo pac- 
HpOCTpaHeHHBIX Ha OCTpOBe TpaBHHHCTBIX TyH^paX. B CBH3H C THrOTeHHeM 
apKTHnecKHx 3JiaKOB k MecTaM c aHTponoreHHBiM BJiHHHneM, nx oSHJine yBe- 
JIHHHBaeTCH B OKpeCTHOCTHX HOCeJIKOB. 3AeCB BCTpeHaiOTCH ynaCTKH TyHflpBI, 
Ha kotopbix oShjibho pa3pacTaeTcn KaKon-JinSo 3JiaK, HanpnMep Alopecurus 
alpinus , Puccinellia angustata (R. Br.) Rand, et Redf. n AP* 

IIoroflHBie ycJiOBHH o. BpaHrejin oneHB cypoBBi. fljin jicthhx Mecni^eB 
xapaKTepHBi Hpe3BBiHanHo HH3Kne TeMnepaTypH B03,niyxa: cpe^HHH TeMnepa¬ 
Typa hiohh cocTaBJineT 0.5°, b nioJie OHa no^HHMaeTcn 2.5°, a b aBrycTe 
y>ne bhobb na^aeT ao 1.8°. IIocTOHHHBie BeTpBi, nacTBie TyMaHBi h oSjianHocTB 
ycyrySjinioT cypoBocTB 3AemHnx ycJiOBHH. 

KjiHMaTHHecKne ycjioBHH nepBoro ro^a HaSjnoAeHHH 6hjih Majio 6jiaro- 
npHHTHBI AJIH ABeTeHHH paCTeHHH. BcJieACTBHe HOCTOHHHO HH3KOH TeMne¬ 
paTypBi n,BeTeHne npoxoAHJio oneHB bhjio. riojiyneHHBie pe3yjiBTaTBi MoryT 
AaTB npeACTaBJieHne o bjihhhhh HeSjiaronpnnTHHX noroAHux ycjioBHH Ha 
xoa n,BeTeHHH pacTeHHH. B 3tom oTHomeHnn ce30H 1972 r. 6biji 3HaHHTejiBH0 
6oJiee SjiaronpnHTHBiM. B oTAejiBHBie a hh KOHn,a hiohh —Hanajia hiojih B03Ayx 
Ha ypoBHe con,BeTHH nporpeBajicn ao 23°, hto b ycjioBHHx ocTpoBa cJiynaeTcn 
oneHB peAKO. Bo BpeMH n,BeTeHHH SojiBmnHCTBa 3JiaK0B TeMnepaTypa KOJie- 
6ajiacB b cpeAHeM ot 4.0° hohbio h ao 10.0° b AHeBHBie nacH. C HanaJia aBrycTa 
BCJieACTBne oSjianHocTH h nacTBix TyMaHOB ocBem,eHHOCTB peAKO npeBBimajia 
30 tbichh jik. Tan nan njiomaAKH, rAe npoBOAHJincB HaSjnoAeHHH, HaxoAn- 
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JIHCb C IOJKHOH CTOpOHBI I^eHH TOp CoMHHTeJIbHBIX, B HOHHOe BpeMH TeHH OT TOp 
cymecTBeHHo crnDKann hphmoh cojraeHHHH HarpeB h ycnjinBaJin pa3JinHHe 
Ahcbhhx h hohhbix TeMnepaTyp. 

H3 3JiaKOB, Ha A KOTOptlMH HpOBOAHJIHCb HOAPo6HHe HaSjUOAOHHH, nepBOH 
Hanajia ijBecTH Hierochloe alpina (Liljebl.) Roem. et Schult., a 3aBepmHjra 
u;BeTeHHe Arctagrostis latifolia h Leymus interior (TaSji. 1). ^JiHTejibHOCTb 
n,BeTeHHH b ce30He y pa3HHx bhaob 3JiaKOB KoJieSajiacb ot 7 ao 20 Alien. 
Kan bhaho H3 a^hhbix TaSnnAH, hbmh npoBOAHJincb MHorocyTOHHue HaSjuo- 
AeHHH HaA phtmom AseTeHnn 3JiaKOB. B oSnjeH cjio>khocth nojiyneHo 79 cyron- 

HHX KpnBLIX ABeTeHHH. 

CyToqHbiif pnTM i^seTeHna h onujieHHH 3JiaKOB 

^jih n,ejioro pnAa bhaob He Sbijio oSHapymeHo onpeAeJieHHon cyTOHHOH 

PHTMHKH ABeTeHHH. HHTeHCHBHOCTb ABeTCHHH TBKHX BHAOB OHpeAeJIHJiaCb 
CyTOHHHM XOAOM SKOJIOrHHeCKHX (J>aKTOpOB, a MaCCOBOe paCKptlBaHHe ABeT- 
kob name scero nponcxoAHJio b HanSojiee Tenjibie oKOJionoJiyAeHHue nacn 
(npn AocTaTOHHO bhcokoh TeMnepaType B03Ayxa ABeTeHne sthx bhaob Ha- 
SjIIOAaJIOCb H B HOHHBie HaCH). PaCCMOTpHM CyTOHHHH pHTM ABSTeHHH De - 
schampsia borealis ( Trautv.) Roshev. (pnc. 1) xapaKTepHtin ajib thkhx 3JiaKOB. 

PacKpuBaHne cJiabonpoTepaHApnHHBix abotkob D. borealis npn Sjiaro- 
npHHTHHX HOrOAHHX yCJIOBHHX A^HTCH OT 3 AO 5 HaC., H ABeTKH MOryT oc- 
TaBaTbCH OTKpHTHMH B TeHeHHe HeCKOJIbKHX CyTOK. IIpH HeBHCOKOH TeMne- 
paType n bbicokoh BJia>KHOCTH B03Ayxa pHJibAa coxpaHHiOT chocoShoctb 
BOCH pHHHMaTb HHJIbAy B TeHeHHe 4 — 5 CyTOK, a BHABHHyBIHHeCH HHJIbHHKH 
He BCKpHBaiOTCH AO 2 H SoJiee CyTOK. y A a HHOrO BHAa B03M0>KHa 3K0JI0TH- 
HecKan KjiencToraMHH, a hmchho TepMOKJiencToraMHH. Tan, npn TeMnepaType 
B03Ayxa b TeneHne cyTOK 3.0 — 4.0° Ha6jnoAajiocb BCKpuBaHne HHJibHHKOB 
b noJiyoTKpHTHX ABeTKax. TeMnepaTypa noBepxHOCTH kojiockob BCJieACTBHe 
HarpeBa hphmhmh cojmeHHHMn JiynaMn b 3to BpeMH hhotab Ha 2.0° npeBHmaJia 
TeMnepaTypy oKpyncaioiAero B03Ayxa. CBeAeHHH o bo3MO>khocth TepMOKJien- 
CToraMHH y stoto BHAa hmcjihcb h paHee (IIIaMypnH, 1966). Ilpn SjiaronpnHT- 
hhx noroAHHX ycjiOBHHX D . borealis A fi eTeT xa3MoraMHo, hto Sjiaronpn- 
HTCTByeT nepenpecTHOMy onHJieHHio. 

HaSjIIOAeHHH HaA CyTOHHHM pHTMOM ABeTeHHH H OHHJieHHH ABHHOTO BHAa 
npoBOAHJincb HenpepHBHO b TeneHne 10 cyTOK, xoa pacKpHBaHHH abotkob 


T 

Ce30HHtIH pHTM ABeTeHHH 3Jiaf 


Ban 

Hiojib 

1 
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4 

D 

D 
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Alopecurus alpinus 
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Puccinellia angustata 
Dupontia fisheri 
Puccinellia colpodioides 
Poa arctica 

Deschampsia borealis 
Leymus interior 






















3.2° 

2.1 

3.5 

2.8 

1.1 

0.3 

1.8 


5.2 

6.8 

6.6 

6.8 

4.6 

4.2 

3.5 

5.0 

2.1 

4.1 

4.6 























tu PojpKepca): 






















IIpuMenaHiie. 4- ahh ijBeTeHHH, # — hhh HaOjnoaeHHft. 


1 MecTa Ha6jnoAeHHii: Hierochloe alpina Ha CKjiOHe ropu, Alopecurus alpinus _ nej 

jihcb b QKpecTHOCTHX nocejiKa. 
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Ha npoTHHseHHH 5 cyTOK noKa3aH Ha pnc. 1. B nepBue Tpoe cyTOK HaSjnoAe- 
HHH paCKpHBaJIHCb HeMHOrne ABCTKH. HHTeHCHBHOCTb HjBeTeHHH B 3TH A™ 

onpe,n;ejiHjiacb cyronHUM xoaom aKOJiornnecKHx (JaKTopoB, rjiaBHHM o 6 pa 30 M 
TeMnepaTypH. BcjieflCTBne Toro, hto TeMnepaTypa B 03 Ayxa (t) He onycnajiacb 
HH>Ke 3.2°, pacKpuBaHne abctkob nponcxoAHJio (a) h b HOHHLie nacbi. 

B hchhh 6e3o6jiaHHHH ,n;eHb 3 VIII, Kor,n;a 6mia OTMeneHa MancHMajib- 
Han 3a nocjieflHne ahh TeMnepaTypa B03Ayxa (t) h bhcokhh ypoBeHb ocBemeH- 


l r 



Phc. 1. CyTonmin phtm ijBeTeHHH Deschampsia borealis (a) c 1 VIII no 5 VIII 1972 

a — KOJinnecTBO pacKpMBnmxcH hbptkob; t° C — TeMnepaTypa B03flyxa Ha BMcoTe 20 cm Han ypoBHeM 
hohbm; l — ocBemeHHOCTb; r — OTHocnTejibHan BJiawHOCTb B03ayxa Ha toE we bucotc 


hocth (Z), HacTynnjio MaccoBoe ABeTeHHe. OcHOBHoe KojmnecTBo abctkob 
pacKpHjiocb c 16 ao 24 nac., c MaKCHMyMOM ijBeTeHHH b 20 nac. Ecjih ho- 
CMOTpeTb Ha KpnBLie TeMnepaTypbi h ocBemeHHOCTH, to bhaho, hto hx bcjih- 
hhhh bo BpeMH MaccoBoro ijBeTeHHH y me 3HawrejibHo yMeHbnmjmcb. Tanoe 
OTCTaBaHne kphboh ijBeTeHHH ot xoAa 3KOJiornnecKHx <J>aKTopoB motkho o6b- 
HCHHTb HOCJieAeHCTBHeM 3THX (JaKTOpuB, TaK KaK paCKpHBaHHe ABeTKOB 
AJihtch b TeneHne 3—5 nacoB. I^BeTeHne npoAOJDKajiocb h b Honmie nacH 
4 VIII h npeKpaTHjiocb k 8 nac. yTpa, xoth noroAHtie ycjiOBHH b 3tot aohb 


i 



fkt — b A 0JI HHe pyntH, BTopoii — b oKpecTHocTffx nocejina; Bee ocTajitHue beau Ha 6 jiK>Aa- 


^ 6 BoTaHHHecKHft wypHaji, JSft 10 , 1973 r. 
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6min 6jiaronpHHTHHMH. Bo3o6HOBHBmeecH b nocjie^yiomHe cyTKH n;BeTeHHe 
6 hjio oneHb cjia6nM. 

IIoao6hhm me o6pa30M nponcxoAHJio ABBTemie y napajuiejibHo HaGjuo^ae- 
moh Puccinellia colpodioides Tzvel. (pnc. 2), a Taione y P. angustata n Tri - 
setum spicatum. 

Tanon thd u;BeTeHHH c MaccoBHM pacKpbiBaHneM abbtkob b TeneHne 1—2 
AHen n cjiaSHM b ocTajibHbie ahh mo>kho, no-BH^HMOMy, oS'bHCHHTb TeM, hto 
b npeAmecTByiomHH MaccoBOMy ijBeTeHHio nepnoA pacKpbiBaHne A BeTK0B 
T0PM03HTCH HeSjiaronpHHTHLIMH nOTOAHblMH yCJIOBHHMH, paCKpLIBaiOTCH JIHmb 
HeMHorne a bb tkh, a 3aTeM, b ahh c HacTynHBnmMH 6jiaronpHHTHbiMH ycjiOBH- 
hmh noroAH, ocymecTBJineTCH nan 6 li «BcnbimKa» upeTenwfi, Kor^a pacKpn- 
BaeTCH ocHOBHan Macca abbtkob. B nocjieAyioiAHe ahh npoAOJiraaiOT pacKpu- 
BaTbCH n;BeTKH, no TeM hjih hhlim npHHHHaM He ycneBmne 3 to CAenaTb bo BpeMH 
MaccoBoro a bbtb hhh. HeM A-^nTejibHee nepnoA c HeBbicoKHMH TeMnepaTypaMH 
B03Ayxa, cAepjKHBaiomHMH pacnpLiBaHne ab^tkob h BbiABHramie nbiJibHHKOB, 
TeM Bbime HHTeHCHBHOCTb ABeTeHHH npn HacTynjieHHH SjiaronpnHTHbix noroA- 
HLIX yCJIOBHH. 

Cjia6onpoTepaHApnnHHe abctkh Puccinellia colpodioides npn cpeAHen 
TeMnepaType B03Ayxa Ha ypoBHe coabcthh 9.0° pacKpuBajmcb b Tenemie 6 nac. 
IIoHHJKeHHbie TeMnepaTypa n 0CBem;eHH0CTb, a TaKJKe BbicoKan BJianmocTb 
B03Ayxa SjiaronpnHTHbi A«an A-nnTejibHoro coxpaHeHHH bochphhmhhbocth 
pHJien; h 3aAepjKHBaioT BCKpLiBamie nmibHHKOB. BcjieACTBne HeoAHOBpeMeH- 
HOTO BHABHraHHH H BCKpLIBaHHH HbLJIbHHKOB B H,BeTKe 3HaHHTeJIbHO yBeJIH- 
HHBaeTCH BpeMH HLIJieHHH. PaCKpHBaHHe ABeTKOB APyrOH 6eCKHJIbHHn;bI 
P . angustata n Trisetum spicatum nponcxoAHJio b TeneHne 5 nac. npn cpeA- 
Hen TeMnepaType b 3tot nepnoA 10.0°. Ilpn hh3koh TeMnepaType B03Ayxa 
nbiJibHHKH y a&hhlix 3JiaKOB BCKpLiBaiOTCH BHyTpn ABeTKOBHx nemyn, hto 
co3AaeT npeAnocbiJiKH ajih aBToraMnn. 

y APyron nacTH 3JiaKOB (Arctagrostis latifolia, Dupontia fisheri, Hiero¬ 
chloe pauciflora , Leymus interior , Poa arctica cyTOHHbin phtm ABeTeHnn Tamne 
onpeAejmjiCH xoaom aKOJiornqecKHX (JaKTopoB, h, nan npaBHjio, BbipansajiCH 
OAHOBepmnHHon kphboh c MancnMyMOM b HanSojiee Tenjibie AneBHbie qacri 
(pnc. 3). I^BeTeHne AaHHbix bhaob 6lijio cpaBHHTejibHo paBHOMepHbiM, hto, 
no-BHAHMOMy, oSbHCHneTCH OTcyTCTBneM b nepnoA nx AseTemiH aHannTejib- 
hlix noBbimeHHn TeMnepaTypbi, KOToptie motjih 6li Bbi3BaTb b OTAeJibHbie ahh 
ocoSeHHO MaccoBoe pacKpbiBaHne abctkob n BbrABnraHne nbiJibHHKOB. 

y Arctagrostis latifolia n Leimus interior pacKpbiBaHne cJia6onpoTepaHApnq- 
hhx ABeTKOB AJinJiocb b TeneHne 8 qac. npn cpeAHen TeMnepaType B03Ayxa 
Ha ypoBHe coabcthh 3.9° Em;e 6ojiee npoAOJUKHTejibHUM 6 bijio pacKpbiBaHne 
cjia6onpoTepaHApnqHHX abctkob Dupontia fisheri . Tan, npn cpeAHen TeMne¬ 
paType 8.7° H OTHOCHTeJIbHOH BJia>KHOCTH B03Ayxa 92% ABeTKH paCKpHJIHCb 
3a 13 qac. IlbijibHHKH b A fi eTKe BbiAfinraiOTCH n bckplibbiotch HeoAHOBpe- 
MeHHO, yBeJIHHHBaH BpeMH HblJieHHH OAHOTO ABSTKa. 

y oSoenojibix pe3Ko npoTornHnqHbix abctkob Hierochloe pauciflora nnrep- 
Baji MejKAy $a3aMn abgtchhh cocTaBHJi 8 cyTOK. PbiJibAa coxpaHHJin cnoco6- 
HocTb BocnpnHHMaTb HbiJibAy n nocjie HacTynjieHHH MyjKCKon $a3bi, o6ycjioB- 
JiHBan B03M0?KH0CTb aBToraMnn AaHHoro BHAa. Bhohothh MyjKCKnx A BeTK OB 
3 toto BHAa Tpe6yeT yTOHHeHHH. 

Cjia6onpoTorHHHHHbie abbtkh Poa arctica pacKpbiBajincb b TeneHne 4 cy- 
tok npn cpeAHecyTOHHbix TeMnepaTypax 4.7—7.5°. HapnAy c B03M0H^H0CTbK) 
renTeHoraMHH n aBToraMnn y 3Toro pacTeHnn He ncKjnoqeH anoMnncnc. 

Hhoh cyTOHHbin pnTM A BB TeHHH BbiHBHJiCH y Alopecurus alpinus (pnc. 4 n 
5) n Hierochloe alpina (pnc. 6). Ilpn 6jiaronpnHTHbix noroAHbix ycjioBnnx 
MaccoBoe BbiABnraHne nbiJibHHKOB b A BB TKax o6onx 3JiaKOB nponcxoAHJio 
yrpoM, qam,e Bcero b 8—10 nac., norAa TeMnepaTypa n 0CBem;eHH0CTb o6hhho 
eni;e He AocTnraiOT MaKcnMajibHbix BejinqnH. ^jiHTejibHoe coxpaHeHne yc- 
jiobhh noHHJKeHHOH TeMnepaTypbi npeKpam;ajio hjih CMem;ajio MaccoBoe A Be " 
TeHne Ha 6ojiee Tenjiue oKOJionojiyAeHHbie nacH. 

I^BeTKn A. alpinus pe3K0 npoTornHHHHbie, A-^nTejibHocTb >KeHCKon $a3H 
cocTaBjiHJia 4— 5 cyTOK. Hajion^eHne $a3 abbtbhhh oTcyTCTByeT. 06oenojiHe 


1478 



Wlx 



6 * 







Hacbt cymoH ^ acbt c y m0H 

Piic. 6. CyToquuH puTM BHflBHraiiHH imjibiiHKOB Pmc. 7. CyToqutm piiTM i^BeTenna Festuca 
Hierochloe alpina ( a) 9 VII 1972 brachyphylla (a) 25 VII 1972 

06o3HaneHHH Te we, hto h Ha puc. 1 06o3HaHeHHH Te we, hto h Ha phc. 3 







ijBeTKH H. alpina TaKJKe pe3Ko npoTorHHHHHbie, AJinTejibHocTb raeHCKOH $a3bi 
cocTaBJiHjia y 3Toro pacTeHHH 8 cyTOK. MyjKCKan $a3a AJinjiacb, b 3aBHCHM0CTH 
ot noroflHHX ycjioBHH, ot HecKOJibKHx qacoB ao 2 h 6ojiee cyTOK. y H. alpina 
Ha6jiK>Aajiocb nbiJieHHe npn HeyTpanemiOH chocoShocth pbiJien; BocnpumiMaTb 
• nbijibn;y, hto AonycnaeT B03M0>KH0CTb aBToraMnn, a TaKJKe renTeHoraMHH. 
BnoJiornH My>KCKHX abotkob H. alpina TaiOKe Tpe6yeT yTonHemm. 

Ha6jiK>AeHHH HaA cyTOHHbiM phtmom BbiABHramm nbiJibHHKOB y Alopecu- 
rus alpinus npoBOAHJincb nocjieAOBaTejibHo b AByx MecTOoSnTaHHHx: y hoa- 
HOJKHH rop CoMHHTeJIbHbIX H B OKpeCTHOCTHX II. 3Be3AHOrO. B nepBOM MeCTO- 
o6nTaHHH KjiHMaTHqecKne ycjioBHH 3 Ha^HTejibHO Sojiee 6jiaronpnHTHbi ajih 
AB eTeHHH pacTeHHH, neM Ha 6epery Mopn, rAe pacnojiojKeH nocejioK (IIIaMy- 
pnH, TnxMeHeB, 1971). 

BbiABHraHne nbiJibHHKOB y jincoxBocTa ajibiraiicKoro 12 VII 1972 (pnc. 4) 
Hanajiocb b 3 naca yTpa (a) hk6 nac. KOJinnecTBO BHABHHyBmnxcH nbiJibHHKOB 
y;ne 6biJio MaKCHMajibHbiM. B nocjieAyiomHe nacH HHTeHCHBHocTb BbiABHra- 
hhh nbiJibHHKOB yMeHbiHHJiacb, b to me 
BpeMH TeMnepaTypa B03Ayxa npoAOJDKa- 
jia B03pacTaTb h k 14 nac. Aocrarjia 
MancHMajibHOH BejiHHHHH; cjiaSoe A fi eTe- 
Hne HaSjnoAajiocb n b HOHHbie nacbi. 

IIoao6hhm o6pa30M nponcxoAHJio bbiabh- 


Phc. 8. CyTOHHbin piiTM ABeTemiH Festuca 
baffinensis (a) 28 VII 1972 

06o3HaneHHH Te we, hto h Ha phc. 3 



raHne nbiJibHHKOB y A. alpinus h b AaJibHeHmne cyTKH (pnc. 5). IIomDKe- 

Hne TeMnepaTypH ao 3.0° npenpamajio ABeTemie. 

Tanan me npnyponeHHocTb MaccoBoro BbiABnraHHH nmibHHKOB b uBeTKax 
o6ohx thhob k yTpeHHHM nacaM BHHBHjiacb h y H. alpina (pnc. 6). Ejiaro- 
Aapn BbicoKOH TeMnepaType h hh3koh BjiajKHocTH B03Ayxa, KOTopue HaSjuo- 
Aajincb b TeneHne Bcero nepnoAa ABeTemm 3 toto BHAa, BbiABHraHne nbiJib¬ 
HHKOB He npeKpam;ajiocb h b nonHbie nacbi. 

OnpeAejieHHbiH cyronHbiH phtm ABeTeHnn npn 6 jiaronpnHTHHx ycjioBnnx 
BbiHBHJicn h y H 3 yneHHbix obchhha Festuca baffinensis h F . brachyphylla . 
9th bhah HMeiOT TeHAeHAHio MaccoBo n;BecTH b BenepHne nacbi. 

PacKpbiBaHne cjia6onpoTepaHApnnHbix abctkob o6enx obchhha A«™jiocb 
4—5 nac., h ohh MoryT ocTaBaTbcn otkpbithmh ot HecKOJibKiix nacoB ao He- 
CKOJIbKHX cyTOK. IIpH HH3KOH TeMnepaType B yCJIOBHHX BbICOKOrO ypOBHH 
ocBem;eHHOCTH y F . brachyphylla B03M0?KHa TepMOKjiencToraMHH. Y o6enx 
obchhhi]; ABeTeHne xa3MoraMHoe, ho bo3Moh^hh TaKJKe aBToraMnn h reiiTeHo- 
raMHH. 

IIpocjieAHM xoa pacKpbiBaHHH abctkob F . brachyphylla , HaGjnoAaBmmiCH 
25 VII 1972 (pnc. 7). HanaBmeecn b npeAbiAymnn AOHb ABeTemie SjiaroAapn 
AocTaTOHHo bhcokoh TeMnepaType He npeKpaTHJiocb h b HOHHbie nacbi 25 VII. 
B 3TOT AOHb, KaK MOJKHO BHAeTb Ha pHC. 7, OCHOBHaH MaCCa ABeTKOB pac- 
Kpujiacb c 16 ao 20 nac., t/ e. KorAa TeMnepaTypa h 0CBem;eHH0CTb b 3Hann- 
TejibHOH CTeneHH y?Ke yMeHbniHjincb. CjiaSoe ABeTeHne npoAOJUKajiocb h 
b HOHHbie nacbi cjieAyioiAHx cyTOK. IIoaoShhh cyTonmin phtm AseTeHnn 6 hji 
H anSoJiee THnHHHbiM Rjin abhhoto BHAa h b APyrne a™ HaSjnoAOHHH. 

TaKOH me cyTOHHbm phtm pacKpuBaHHH abctkob hpohbhjich h y F. baf¬ 
finensis (pnc. 8). 

TaKHM o6pa30M, CyTOHHan pHTMH Ka H HHTeHCHBHOCTb A Be TOHHH H3yneH- 
hhx 3jiaKOB b 3HanHTejibHOH CTeneHH onpeAejmjiHCb noroAHHMH ycjioBHHMn 
b AaHHbiH AOHb, a Tann^e noroAHbiMn ycjioBHHMH h HHTeHCHBHocTbio abotohhh 
b npeAinecTByioiAHe cyTKH. Ilocjie A-tfHTejibHoro nepnoAa HeSjiaronpnHTHbix 
noroAHbix ycjioBHH, KorAa pacKpHBaHne abctkob h BHABHraHne nbiJibHHKOB 
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b 3HawrejibHon CTeneHH TopM03HJiocb hjih Boo6n;e npenpaiAaJiocb, HacTyn- 
jieHne, Tenjibix cojmenHbix jjjzeik Bbi3biBajio HHTeHCHBHoe u;BeTeHHe pacTeHHH. 
B Tanne ,h;hh MaccoBoe A BeTeHHe hpohcxoaht b jiioSoe BpeMH cyron npn ao- 
CTH>KeHHH onpe^ejieHHbix /jjjih najKAoro BH^a BejmnHH SKOJiorHnecKHX $aKT0- 
poB, npnneM HeKOTopue bhah ( Puccinellia colpodioides , Festuca baffinensis 
h ,n;p.) chocoShh 0Tn;BecTH b Tenemie 1 — 2 cyron noBceMecTHo. ^jiHTejibHocTb 
>kh3hh n;BeTKOB 3JianoB onpeflejiHeTCH noro^HHMH ycJioBHHMH b nepnoA n;Be- 
TeHHH. Hn3KaH TeMnepaTypa h BHCOKan Bjia>KHOCTb B03Ayxa SjiaronpHHTHH 
Ajih ^jiHTejibHoro coxpaHeHHH BocnpHHMHHBocTH pHJien;, b to me BpeMH 
no^;o6HHe BHenmne ycjioBHH 3a^;ep>KHBaK)T BCKpbiBaHne nbiJibHHKOB. 

ILioflOHomemie 

/JjIH BbIHCHeHHH 3 <J)(|)eKTHBH 0 CTH pa3HbIX CIIOC 060 B OHHJieHHH HaMH SblJIH 
npoBeAGHbi onbiTbi no h30jihahh ahotkob n condemn. Hsojihahh ocynjecT- 
BJiHJiacb npn noMonp: nojrasTHJieHOBoii njieHKH hjih nepraMeHTa, HarnHyTux 
Ha npoBOJioHHbiii Kapnac. IIpHMeHHBmHecH ajih h3ojihahh MaTepnajibi, k co- 
HjajieHHio, oSjia^ajiH onpe^ejieHHHMH HeAocTaTKaMHi njieHKa co 3 AaeT nap- 
HHHKOBHH 3<|)<|)eKT, a HaMOKHIHH OT AO>KAH HepraMeHT JierKO pBeTCH BeTpOM. 
Bo3HHKaJia HeoSxO^HMOCTb HOBTOpHOH H30JIHIi;HH Tex pacTeHHH, H30JIHT0pbI 
KOTOpHX 6 bIJIH nOBpe^AGHH, HTO He BCer^a 6 bIJIO BbinOJIHHMO H3-3a OTHOCH- 

TejibHo OAHOBpeMeHHoro nepexo^a k ABeTemno pacTeHHH oahoto BH^a. B na- 
HeCTBe KOHTpOJIbHbIX HCn0JIb30BaJIHCb COCeAHHe 3a3THKeTHpOBaHHLie pacTe¬ 
HHH, HaxOAHBHIHeCH B OAHHaKOBOH $a3e pa3BHTHH C H30JIHp0BaHHHMH. 

B TeneHne 1971 — 1972 rr. onbiTbi no h3ojihahh yAajiocb npoBecTH A-* 1 * 1 
10 bhaob 3jiaKOB (Ta6ji. 2). y HenoTopbix no3AHen;BeTyni;Hx bhaob ( Arctag - 
rostis latifolia, Leymus interior) ceMeHa He ycneBajin 3aBH3aTbcn BCJieACTBne 
HacTynjieHHH HeSjiaronpnHTHbix noroAHbix ycjioBHH. Hn3Koe 3aBH3biBaHne 
ceMHH Ha6jnoAajiocb Taione y Hierochloe pauciflora. BcjieACTBHe HeSjiaro- 
npHHTHbix noroAHHx ycjioBHH (nocTOHHHbie TyMaHbi, HH3Kan TeMnepaTypa 
B03Ayxa), KOTopbie hmcjih MecTo bo BpeMH nbiJibHHKOBon $a3bi ABeTeHHH abh- 
hoto 3Jiana, 3aBH3biBaHHe ceMHH y CBo6oAHon;BeTymHx pacTeHHH cocTaBHJio 
12%, a y H30JiHpoBaHHbix 3K3eMnjmpoB oho 6bijio em;e MeHbuiHM. 

IIpoBeAeHHbie ontiTbi no h3ojihahh noATBepAHJin nepBOHanajibHbie BbiBOAH 
o cnocoSax onbuieHHH H3yneHHbix 3JiaKOB, ocHOBaHHbie Ha HaSjiiOAeHHHX 
HaA 6nojiorHeH ABema, a hmchho o HajiHHHH y hhx reiiTeHoraMHH h aBTora- 
mhh. HcKjnoneHHeM HBjiHercH Alopecurus alpinus, y noToporo SjiaroAapn 
oTcyTCTBHio Hajio>neHHH $a3 ABeTeHHH HMeeTCH TOjibKo nepenpecTHoe omuie- 
HHe H y H30JIHp0BaHHbIX 3K3eMHJIHpOB CGMeHa He 3aBH3bIBaJIHCb. y KOHTpOJIb- 
HBIX pacTeHHH 3TOTO BHAa 3aBH3bIBaHHe ceMHH B TeneHHe 060HX Ce30H0B paBHH- 
jiocb 70%. y^HTbiBan 3to, mo>kho cna3aTb, i ito nepenpecTHoe BeTpoonbiJie- 
HHe B Cnen;H(|)HHeCKHX yCJIOBHHX ApKTHKH AOCTaTOHHO 3<|)<J)eKTHBHO. y H30- 
JIHpOBaHHblX pacTeHHH OCTaJIbHbIX 3JiaKOB 3aBH3bIBaHHe ceMHH SblJIO AOCTa- 
tohho bhcokhm h name Bcero paBHHjiocb hjih 6hjio hcmhothm MeHbme TanoBoro 
y CBofioAHOABeTyiAHx 3K3eMnjinpoB. IIpoi];eHT 3aBH3HBaHHH ceMHH y kohtpojib- 
hmx pacTeHHH KOjieSajicH ot 60 y Dupontia fisheri ao 93 y Deschampsia 
borealis . 

HanSojiee SjiaronpHHTHbie ycjioBHH ajih ycnemHoro njioAOHomeHHH BJianoB 
HMeiOTC h b MecToo6nTaHHHx, yAajieHHbix ot Sepera Mopn. PaHHHH cxoa CHera, 
6oJiee OHTHMaJIbHHH MHKpOKJIHMaT B 3THX MeCTaX CHOCoGcTByiOT HOJIHOMy 
pa3BHTHio h C03peBaHHK> ceMHH pacTeHHH. ycnemHoe pa3BHTne 3aBH3aB- 
hihxch hjioaob ocym;ecTBJiHeTCH h b AOCTaTOHHo Tenjiue ahh nepBOH nojioBHHH 
ceHTH6pn. 

Ha ocHOBamiH BbimeH3jioH«eHHo ro mo>kho CAejiaTb cjieAyioni;He bhboai>i. 
^jih SojibmHHCTBa H3yneHHbix 3JianoB b ycjioBHHx o. BpaHrejin xapaKTepHo 
OTcyTCTBne onpeAejieHHoro cyronHoro pHTMa b hx pa3BHTHH {Deschampsia 
borealis , Puccinellia colpodioides h AP*)> oh TecHo conpH>neH c xoaom skojio- 
rnqeCKHX (J)aKTOpOB, H HHTeHCHBHOC Tb paCKpbIBaHHH ABeTKOB H BHABHraHHH 
nbiJibHHKOB onpeAejiHjiacb r^iaBHHM o6pa30M TeMnepaTypon. Han6oJiee Mac- 
coBoe ABeTeHne 3 toh rpynnu 3jianoB nponcxoAHT nam;e Bcero b TenjiHe okojio- 
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3aBH3HBaHHe njioflOB y ajiaKOB b p a h o h e 6 y x t h Comhhtgjilhoh b 1971—1972 rr. 
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nojiyfleHHiae qacu. y flpyron nacTH 3JiaKOB npn 6jiaronpnHTHHX noro^Hux 
ycjioBHHx npoHBJineTCH TeH,n;eHn;HH MaccoBo ijBecTH b onpeflejieHHoe BpeMH 
cyTOK. Tanne bh^h mojkho ycjioBHo pa3fleJiHTb Ha yTpeHHne (Alopecurus 
alpinus , Hierochloe alpina) h BenepHne ( Festuca baffinensis, F. brachyphylla). 
Hn3Kan TeMnepaTypa mojkgt CMenjaTb MaccoBoe ijBeTeHne flaHHux bh^ob 
Ha 6ojiee Tenjine oKOJionoJiyzjeHHLie nacbi. CyTOHHHH phtm rpBeTeHHH H3yneH- 
hbix 3jiaKOB, nan npaBHJio, BupajKaeTCH oAHOBepmHHHOH KpnBOH. I^BeTeHne 
H3yneHHHX 3JiaKOB npn flocTaTOHHo bhcokoh TeMnepaType B03,n;yxa Ha ypoBHe 
con;BeTHH (4.0—5.0°) mojkgt nponcxo^HTb h b HOHHLie qacbi. Ohhth ho h3ojih- 
h;hh noKa3HBaioT, hto Hapn,n;y c nepeKpecTHHM onbijieHneM ( 3 a HCKjnoHemieM 
Alopecurus alpinus) mnpoKo pacnpocTpaHeHa n HMeeT 6oJibmoe 3HaneHHe 
b KanecTBe pe3epBHoro cnoco6a onbijieHHH 3JiaKOB b ApKTHKe aBToraMHH. 
3aBH3HBaHne ceMHH y CBofioAHoijBeTymHX pacTeHHH KOJie6ajiocb ot 60% 
(Dupontia fischerii) ro 93% (Deschampsia borealis). HanSojiee 6jiaronpnHT- 
Hbie yCJIOBHH flJIH HOJIHOrO pa3BHTHH H C03peBaHHH ceMHH 3JiaKOB HMeiOTCH 
b MecTooSnTaHHHx, y^ajieHHbix ot 6epera Mopn. 
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yj],K 582.893 (574) 


M. r. IlHMeHOB H Jl. H. C^oSHHHa 

0 HEKOTOPBIX BHftAX LIB AN O TIS (HALL.) ZINN, 
OnHCAHHBIX H3 KA3AXCTAHA 

M. G. PIMENOV AND L. I. S D O B N I N A. ON SOME SPECIES OF LIBANOTIS (HALL.) 

ZINN, DESCRIBED FOR KAZAKHSTAN 

B CTaTte pa36npaiOTCH Bonpocu cncTeMaTHKH Ka3axcTaHCKnx bhaob Seseli h Liba- 
notis: S. abolinii, S. songoricum, L. michaylovae, L. turajgyrica, L. marginata h L.petro- 
phila. OnucaHa OAHa HOBan ceKAiia poAa Seseli, npeAJio>KeHO 3 hobmx HOMeHKjiaTypHHX 
KOM6HHai(HH. 

06pa6aTHBan bhabi poAa Libanotis (Hall.) Zinn CCCP, mh oSpaTHJin bhh- 
MaHne Ha to, hto a^h Ka3axcTaHa npnHHMaeTCH (Kopobhh, 1963; EanieHOB, 
1972) Heo6tiHHo 6oJibmoe hhcjio bhaob 3Toro poAa h hto MHorne H3 hhx cyme- 
CTBeHHO OTJIHHaiOTCH OT THHa 3TOTO TaKCOHa, H npeAnpHHHJIH KpHTHHeCKOe 
H3yneHHe bhaob Libanotis h 6jiH3Koro k HeMy poAa Seseli $jiopbi Ka3axcTaHa. 

1 . Libanotis michaylovae Korov, h L. turajgyrica Bajt. 

C rop, oKpyjKaiomHx c ceBepa h lora HjinncKyio AOJinHy (iojkhkh ckjioh 
^jKyHrapcKoro AjiaTay, xp. Typanrnp, CioraTH) onncaHo HecKOJibKO bhaob 
Seseli h Libanotis ; BCTpe^aiOTCH aobojilho pa3Hoo6pa3HHe bhah, Tanne Kan 
Seseli sessiliflorum Schrenk, S. iliense (Regel et Schmalh.) Lipsky, S. aboli¬ 
nii (Korov.) Schischk., S. aemulans M. Pop., 3Aecb HaxoAHTCH oahh h3 n;eHT- 
poB pa3BHTHH poAa Seseli . 

H 3 poACTBa S. abolinii 6hjio onncaHo b HeAaBHee BpeMH em;e HecKOJibKO 
bhaob, BbiAejieHne KOTopbix HaM npeACTaBJineTCH h3jihhihhm. 

Mh HCCJieAOBajiH THHbi Seseli abolinii (Korov.) Schischk. ( Phlojodicarpus 
abolinii Korov., Libanotis abolinii (Korov.) Korov.), xpaHHmnecH b Tam- 
KeHTe (TAK, h3ochhthh — LE), S. songoricum Schischk. (LE), L . michaylo¬ 
vae Korov. (AA) n L . turajgyrica Bajt. (AA, h30thh — LE). 

H 3 3thx bhaob nepBHH no BpeMeHH ero oSHapoAOBaHHH — S. abolinii, 
onncaH no cSopaM P. H. ASojiHHa, CAejiaHHHM b 1917 r. Ha iojkhom ckjiohc 
^H^yHrapcKoro AjiaTay h Ha xp. Typanrnp. Thhoboh MaTepnaji 3Toro BHAa: 
1) CeMHpeneHCKaH oSjiacTb, ^jKapKeHTCKHH ye3A, ^H^yHrapcKHH AjiaTay, 
ropbi KoK-AJKeTa, p. 3an. Ycen, yp. TajiAHcy, 30Ha jiecHan, bhc. 980 ca?K., 
CKejieTHbie KOHrjioMepaTOBbie ckjiohh 2 8 1917, 4801, P. A6ojihh, Jl. Eop- 

MaH, 9. IITrepHSepr (TAK, LE); 2) CeMHpeneHCKaH o6ji., BepHeHCKHH y., xp. 
Typanrap, nepeBaji TepeKTbi, 30Ha jiecHan, bhc. 950 cans., 11 7 1917, 
«N° 3552 P. ASojihh (TAK); 3) CeMHpeneHCKaH o6ji., ^n^apKeHTCKHH y., ^n^yH- 
rapcKHH AjiaTay, xp. CyaT-Tay, yp. Kapa-can, 30Ha jiecHan, bhc. 975 cans., 
cnajiHCTbie ckjiohh 3 8 1917, JY 2 4925. P. A6ojihh, Jl. EopMaH, 9. IITrepHGepr 
(TAK): 4) CeMHpeneHCKaH o6ji., ^H^yHrapcKHH AjiaTay, ropH KaTy-|(yBaH, 
AOJiHHa p. EopoxyA3Hp, 30Ha CTenHan, bhc. 650 ca?K., cKajracTbm ckjioh, 
28 6 1917, JY 2 4165, ohh ?Ke (TAK). 

TaKHM o6pa30M, thhoboh MaTepnaji S . abolinii npeACTaBjieH cnHTHnaMH. 
Oh He coBceM oahopoaoh. Tan, 3K3eMHJiHpbi hoa *N° 3552, 4925, 4165 h He h;h- 
TnpyeMHH b npoTOJiore em,e oahh c6op ASoJiHHa c p. Y ceK (yp. Capn-BacTay, 
30Ha jiecHan, bhc. 580 ca>K., KcepoMop<|)HHH Jiyr Ha KOHrjioMepaTax, 18 7 1917, 
JV 2 4551 — TAK) HMeiOT cpaBHHTejibHo KopoTKne KOHeqHbie aojih njiacTHHKH 
jiHCTa h Boo6me 6ojiee Kcepo(|)HabHbiH oSjihk, neM c6op hoa «N° 4801. 

JIhcth JV2JV2 3552, 4165, 4925 Bnojme cooTBeTCTByioT THny BHAa S. songo¬ 
ricum Schischk., no 3 ^e onncaHHoro E. K. IIlHmKHHbiM (1950) c nep. Ajithh 
9Mejib (Altyn-imel pass. 15.8. 1880. A. Regel—LE). Ilpn onncamin 
S . songoricum IHhihkhh, ohcbhaho, hmcji bo3Moh^hoctb cpaBHHTb ero c eAHH- 
CTBeHHHM HMeiOmHMCH B JleHHHrpaAO H30THnOM S. abolinii , a HMeHHO C JIH- 
CTOM HOA «N*° 4801. 9tOT 3 K3eMnjmp OTJIHHaeTCH OT OCTajIbHHX CHHTHHOB BH- 
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THHyTHMH KOHCHHHMH AOJIHMH IIJiaCTHHKH JIHCTa H 60 Jiee Me30M0p<J)HHM OO- 
JIHKOM. 

jZJjih BHHCHeHHH xapaKTepa otjihhhh paccMaTpnBaeMHx bhaob mh npoBejin 
cneijHajibHiie HaSjiio^eHHH Ha M. Ycene, OTKy^a onncaH bha Seseli abolinii. 
B RO.iHHe 9 toh peKH ; or Bna^eHHH ee b YceK n BBepx ffo Havana hohbjighhh 
xbohhhx flepeBheB (Picea schrenkiana C. A. Mey.), S. abolinii HMeeT ninponoe 
pacnpocTpaHeHne. Mli cpaBHHJin c6opn aroro BH#a, CRejiajmue b rpex nyHK - 
Tax: 1) HH>KHee TeneHne M. YceKa, JieB. 6eper, okojio bmc. 1856 m (rep6. 
JVo 72.-600), 2) ioro- 3 an. ckjioh r. Tajirap, cnajiH Ha jieBOM 6epery M. Ycena 
(rep6. JVo 72-617), 3) ckjioh Teppacu npaB. Sepera M. YceKa b 2 km Burne Bna- 
^eHHH TajiAH-cy (TajiALi-SyjiaKa), onymKa noHMemioro Jieca (rep6. N° 72- 
622). ripn 3tom mli HaSjuoflajm nocTeneHHoe H3MeHeHne $opMLi kohchhhx ao- 
jien jincTa ot yKoponeHHLix, cooTBeTCTByiomHX Tnny S . songoricum c nep. 
Ajitlih-Dmcjil, ao 6ojiee a«™hhhx ( S. abolinii s. str.). Mh npHnuin k BHBOAy, 
hto hoa Ha3BaHneM S. songoricum h S. abolinii onncaHLi aKOJiorHHecKne $opMH 
oahoto h toto ?Ke BHAa; nepBan — Sojiee Kcepo<|)HJiLHaH. Hto KacaeTCH CTe- 
neHH cpacTaHHH jihctohkob oSepToneK, to 3tot npn3HaK Boo6in;e 3HaHHTejiLHO 
BapLnpyeT b poAe Seseli h He mo^kct cjiy>KHTL aJih pa3jiHHeHHH S. abolinii 
h S. songoricum. 

IIocKOJiLKy E. II. Kopobhh (1924) He yKa3a;i, Kanon H3 ijHTHpyeMHX b 
b npoTOJiore jihctob HaAO CHHTaTL thhom BiiAa, cjieAyeT bhagjihtl jicktothh 
S. abolinii. B cooTBeTCTBHH c MeJKAysapoAHLiM Koaokcom doTamraecKOH ho- 
MeHKJiaTypH, peKOMeHAyiomHM He pyKOBOACTBOBaTLCH npn Bndope jieKTO- 
Tnna TaKHMH hhcto (JopMajiLHHMH coo6pa>KeHHHMH, KaK npeAnoHTemie nep- 
boto H3 AHTnpyeMHx b npoTOJiore o6pa3n;oB, mli npeAJiaraeM cwraTL jieKTO- 
thhom pacTeHne hoa JV 2 4165, BnoJiHe cooTBeTCTByiomee onncaHHio. TorAa 
o6pa3n;Li hoa N° 4801, 3552, 4925 SyAyT napaTnnaMH. 

S. songoricum 0Ka3HBaeTCH 6oJiee ho3ahiim chhohhmom S. abolinii. 

G xp. Typanrnp, kotophh Kopobhh (1924) yKa3LiBaji b npoTOJiore KaK 
paiioH pacnpocTpaHeHHH Phlojodicarpus abolinii , M. C. EanTeHOBLiM (1968) 
6liji onncaH hoblih bha Libanotis turajgyrica Bajt. (3anjiHHCKHH AjiaTay, 
xp. Typafirnp, B03BLimeHH0CTL CepaKTac, KaMeHHCTLie ckjiohh, 28 8 1967. 
M. BanTeHOB — AA). Ilpn onncamiH 3 tot bha He cpaBHHBajiH hh c S. aboli¬ 
nii, hh c S. songoricum , a jihihl c Libanotis eriocarpa Schrenk ( Seseli eriocar- 
pum (Schrenk) B. Fedtsch.), ot KOToporo oh, kohchho, OTJiHHaeTCH no pnAy 
npH3HaKOB. JIhdil b «HjuiiocTpHpoBaHHOM onpeAejiHTejie pacTeHHH Ka3axcTaHa» 
BanTeHOB (1972) yKa3aji otjihhhc cBoero BHAa ot S. abolinii h S. songoricum. 

OAHaKO 3TH OTJIHHHH HOCHT HHCTO KOJIHHeCTBeHHLIH XapaKTep. Hx aHaJIH3 
H03B0jmeT paccMaTpnBaTL L. turajgyrica jihihl KaK oSeAHeHHyio <$opMy 
S. abolinii. 

B TepSapHH HHCTHTyTa 6oTaHHKH AH Ka3CCP (AA) mli nccjieAOBajin 
thh neAaBHo BHAOJieHHoro BHAa Libanotis michaylovae Korov. (Kopobhh, 1962) 
h TaKJKe He odHapyjKHjin HHKaKnx otjihhhh ero ot S. abolinii h S. songori¬ 
cum. BnAOByio caMocTOHTejiLHocTL 3Toro BHAa He npH3HaeT TaKme h BanTe- 
hob (1972). Thh L. michaylovae TaKJKe codpaH Ha io>khlix CKjioHax ,IJ>KyHrap-, 
CKoro AjiaTay (Montes Dshungarsky-Alatau, pars meridionalis, in angustis 
Suak-su, ad locos lapidosos, 22 8 1938, V. P. Michaylova). 

no HameMy mhchhio, Bee paccMOTpeHHLie 3AecL Ha3BaHHH othochtch k oa- 
HOMy n TOMy H<e BHAy, xapaKTepn3yioni;eMycH onpeAejieHHon hsmchhiiboctlio, 
OTpajKaiomen necTpoTy n KompacTHocTL ycjioBHii MecTOoSnTaHHH S. abolinii 
Ha iojkhlix CKjioHax ^H^yHrapcKoro AjiaTay h boctohhoh okohchhocth 3an- 
jiHHCKoro AjiaTay. 

CTpoeHne hjioaob 3Toro BHAa 1 (pnc. 1) AOCTaTOHHo thhhhho ajih poAa Se¬ 
seli. MepHKapnHH 3.5x1—2 mm, oKpyrjion $opMLi, co chhhkh cjierKa cnmTHe 
h chjilho onymeHHHe, c 5 xopomo 3aMeTHHMH peSpaMH, npnneM KpaeBHe pe6- 


1 TiinoBOH MaTepnaji S. abolinii , a TaKJKe n S. songoricum co6pan b (j>a3e ABeTemm 
hjih ne3pejibix njioAOB. npaBOAHMoro hbmh onncaHiin cTpoeHHH 3pejiux hjioaob pac- 
cMaTp iiBaeMux TancoHOB mh npoBejin b KjiaccnqecKHx MecToo6nTaHHHX S. songoricum 
n S. abolinii cneAnajiLHHe c6opu (tohothhh) b 6ojiee ho3ahiok) $a3y pa3BHTHH. 
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pa HecKOJibKo 6 ojiee mnpoKHe, ueM cnnHHBie. Kjigtkh 3K30KapnHH o,o;ho- 
cjiOHHbie c MHoroTOCjieHHHMH BtipocTaMH (BOJiocKaMH) h chjibho yrojimeH- 
HHMH Hapy>KHbIMH oboJIOHKaMH, HOKpBITBIMH KyTHKyJIOH. Ha KOMHCCypaJIbHOH 
CTopoHe 3K30KapnHH npepbiBaeTCH. Kjigtkh Me30KapnHH TOHKocTeHHbie, Me- 
CTaMH 0 TCTaK)in,He ot 3K30KapnHH, c o6pa30BaHneM B03flyinHBix hojioctgh. 
B KpaeBbix pe 6 pax h Ha KOMMHccypajibHOH CTopoHe Me30KapnnH npeflCTaBjieH 
flOBOJIBHO KpyHHblMH KJieTKaMH C OApeBeCHeBHIHMH oSoJIOUKaMH, HMeK)in,HMH 

mejieBHflHbie nopbi. npoBOflHnp[x nyuKOB no 2 b nan^oM pe 6 pe. OjioaMa nyu- 
kob oSpaigeHa k nepmpepnn MepHKapnnH h coctoht H3 HeMHororacjieHHBix 
MejiKHX KjieTOK, nacTo paapymaiomHxcH b 3pejioM njio,n;e. Kjigtkh kchjigmli 
HMGIOT CHJIBHO OflpGBGCHGBHIHG TOJICTOCTGHHHG 060 JIOHKH H flOBOJIBHO y3KHH 

npocBGT. MG^y flByMH npoBOflflmHMH nynKaMH, b ijempe pe 6 ep HaxoflHTCH 
CKJIGpGHXHMa. KjIGTKH CKJIGpGHXHMH HMGIOTCH TBK>KG y KOJIOHKH. B Ka>KflOM 
pe 6 pe pacnojio>KGHo no o^HOMy KaHajibijy. JIo>k6hhohhbig KaHajibi cpaBHH- 
TGJIBHO MGJIKHG, OflHHOHHBIG, Ha KOMHCCypaJIbHOH CTOpOHG HX 2. 06KJiaflOHHHG 
KJIGTKH KaHaJIOB OftHOpHftHbJG. JIo>k6hHOHHBIG H KOMHCCypaJIBHBIG KaHaJIBI OT- 
AGJIGHbl OT BH^OKapHHH 1—2 CJIOHMH KJIGTOK. BH^OKapHHH COCTOHT H3 BBITH- 
HyTBIX B TaHTGHTaJIbHOM HanpaBJIGHHH KpyHHBIX TOHKOCTGHHBIX KJIGTOK. Cg- 
MGHHaa oSojioHKa (anHTema) b 3pGJibix njioflax qacTHmao pa3pymaGTCH h ot- 
CTBGT OT 3H^OKapHHH H 3HflOCnepMa C 06pa30BaHHGM HOJIOCTGH. BH^OCHGpM 
CJIGTKa OKaTBIH CO CHHHKH H CJiaSoBOTHyTLIH Ha KOMHCCypaJIbHOH CTOpOHG. 
Kjigtkh 3H,u;ocnepMa KpynHbiG, 3anojiHGHbi 3Gphhctbim coagp^khmbim. 

Il3ynGHHG CTpOGHHH HJIOflOB paCCMaTpHBaGMOTO BHfla HO^TBGp^K^aGT OT- 

hgcghhg Gro k po^y Seseli. 

Seseli abolinii (Korov.) Schischk. 1950, Oji. CCCP, 16:505 — Phlojodicar- 
pus abolinii Korov. 1924, Eot. MaT. rep6. TjiaBH. 6ot. ca^a, 5 : 74 — Li¬ 
banotis abolinii (Korov.) Korov. 1963, Oji. Ka3axcT., 6:351 — S. songoricum 
Schischk. 1950, Oji. CCCP, 16 : 602 — L. songorica (Schischk.) Korov. 1963, 
Oji. Ka3axcT., 6 : 350 — L. michaylovae Korov. 1962. Tp. Hhct. 6ot. 
AH Ka3CCP, 13 : 254 — L. turajgyrica Bajt. 1968, Bgcth. AH Ka3CCP, 
7(279) : 67. 

JI g k t o t h n: CcMHpGHGHCKaH o6ji., ,IJ>KyHrapcKHH AjiaTay, ropbi, 
KaTy-J^yBaH, flOJiHHa p # Bopoxy^np, 30Ha CTemiaH, bbic. 650 cans, CKajiH- 
CTbiii ckjioh, 28 6 1917, N° 4165, P. ASojihh JI. BopMaH, 3. IITrepHSepr (TAK). 

PacnpocTpaHGHHG: k»khbih ckjioh ^>KyHrapcKoro AjiaTay h 
BocTOHHaa okohghhoctb 3aHJiHHCKoro AjiaTay (xp. Typanrup h CioraTbi) 
(pnc. 2). 

Seseli abolinii h 6 jih 3 Khg k HGMy bh^bi — S. eriocarpum (Schrenk) 
B. Fedtsch. h S. mironovii ( Libanotis mironovii Korov. 1962, Tp. Hhct. 
6 ot. AH Ka 3 CCP, 13 : 252) npHHa£Jie>KaT k rpynno cpGAHGa 3 naTCKHx bh^ob 

po^a, HG HMGIOmHX 6jIH3KOpOflCTBeHHBIX BHftOB B flpyrHX UaCTHX apGaJia 
Seseli. Ohh Sbijih bh^gjighh HIhihkhhbim bo bhobb ycTaHOBjiGHHBiH hm pap; 
Eriocarpae Schischk., kotophh, o^HaKo, 6biji onncaH tojibko Ha pyccKOM 
H3BIKG. Mbl CHHTaGM n;GJIGC006pa3HHM TpaKTOBaTB 3Ty rpyHHy, BKJIIOHaH 
em,e pH,n; cpe£Hea3HaTCKHX h Ka 3 axcTaHCKnx bh,h;ob Seseli , KaK oco 6 yio ho- 
Byio cgkh;hio 3Toro po^a. 

Seseli L. soct. Sclerorhiza M. Pimen. et Sdobn. soct. nov. — Plantao peren- 
nis, polycarpicao, raro monocarpicao ( S . incanum ), foro totae caulorhizae 
ramosao, lignosae. Caules pauci vgI numGrosi, foliosi, solidi, basi rotundi. 
Laminae foliorum pinnatisectae, lobis ultimis angustolanceolatis, tenuibus, 
setarum inanibus. Petioli pubescentes, sectione transversal! subtriangulati, 
solidi, a latere adaxiali emarginati. Fasciculi conductorii petiolares periphe- 
rales, collaterales, vaginis sclerenchymatosis donati. Umbellae solidae, 
radiis dense pubescentes. Involucelli phylla libera. Dentes calycini lanceolati, 
pilosi. Petela alba, dorso pubescentia. Fructus dense pubescentes. Exocar- 
pium cellulis parenchymatosis. Vittae valleculares solitariae. Stylopodium 
conicum, stylodia reflexa. 

T y p u s: S. eriocarpum (Schrenk) B. Fedtsch. 

A f f i n i t a s: Sectio intermedia inter sectionibus Seseli et Libanotis (Zinn) 
Gren. et Godr. A sect. Seseli petalis dorso pubescentibus, petiolis pubescen- 
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tibus, caulorhizis ramosis et umbellis involucratis differt. A sect. Libono- 
tis forma lobis ultimis foliorum, caulorhizis ramosis, vestigiis rigidis petio- 
lorum foliorum tectis, phyllis involucellae paleaceis et dispositione umbel- 
larum differt. 

MHorojieTHne nojiHKapnnuecKne, peflKo MOHOKapnnuecKHe ( S . incanum) 
pacTeHHH, hohth Bee c BeTBHm;HMHCH o^peBecHeBmHMH CTebjieKopHHMH. CTeSjin 
B UHCJie HeCKOJIbKHX HJIH MHOrO- 
uncjieHHbie, ojiHCTBeHHbie, njioT- 
Hue, y ocHOBaHHH oKpyrjibie. 

IIjiacTHHKH jincTbeB nepncTopac- 
ceueHHbie, KOHeuHbie ^ojih y3Ko- 
jiaHpeTHbie, tohkhc, 6e3 njeTHHOK, 

Hepemnn onymeHHbie, Ha none- 
penHOM cpe3e hohth Tpexyrojib- 
Hbie, HJIOTHbie, C BbieMKOH c 
a^ancnajibHOH ctopohm. IIpoBo- 
flamne nyuKH uepemKOB nepn(j)e- 
pnuecKHe, KojmaTepajibHbie, c 
MexaHHnecKHMH BJiarajiHm;aMH. 

3ohthkh njioTHbie, c rycTo ony- 
meHHbiMH jiyuaMH. JIhctohkh 
oSepTouKH CBoboAHHe. 3y6ii,H 
uameHKH JiamjeTHbie, onyrneH- 
Hbie. JlenecTKH bejirie, co chhhkh 

onymeHHbie. IIjiOAbi rycTO ony- p nc . 2 . KapTa pacnpocTpaHemiH Seseli abolinii 
meHHbie. 3K30KapnnH H3 napeH- (Korov.) Schischk. 

XHMHbIX KJieTOK. JIombnHouHbie 

KaHajiH oAHHOHHbie. noflCTOJiSne KOHnuecKoe, cthjioahh oTorHyTbie. 

Tin: S. eriocarpum (Schrenk) B. Fedtsch. 

PoflCTBo: CeKpHH npoMemyTouHan Mem^y cckijhhmh Seseli h Li - 
banotis (Zinn) Gren. et Godr. Ot ceKpnn Seseli OTJinuaeTCH onymeHHHMH co 
chhhkh JienecTKaMH, onymeHHbiMH uepemKaMH, BeTBHCTbiM cTeSjienopHeM h 
30HTHKaMH C obepTKaMH. Ot CeKIJHH LibdllOtiS OTJIHHaeTCH (j)OpMOH KOHeHHblX 
flojien JiHCTa, BeTBHCTHM CTebaeKopHeM, hokphthm mecTKHMH ocTaTKaMH ue- 
pemKOB JincTbeB, HJieHuaTbiMH jiHCTOUKaMH obepTouKH h pacnojio>KeHHeM 
30HTHK0B. 

K cenpHH Sclerorhiza othochtch cjieflyiomHe bh^h: Seseli abolinii 
(Korov.) Schischk., S. eriocarpum (Ledeb.) B. Fedtsch., S. mironovii (Korov.) 
M. Pimen. et Sdobn. comb, nov., S . marginatum (Korov.) M. Pimen. 
et Sdobn. (Libanotis marginata Korov.), S . incanum (Steph.) B. Fedtsch., 
S . iliense Lipsky, S. lehmannianum (Bunge) Boiss., S. nevskii (Korov.) 
M. Pimen. et Sdobn. comb. nov. {Libanotis nevskii Korov. 1947; Not. Syst. 
Herb. Inst. Bot. Zool. Ac. Sc. Uzbek. 8 : 19), S . unicaule (Korov.) 
M. Pimen., S. fasciculatum (Korov.) Schischk., S . korovinii Schischk. Bee 
ohh pacnpocTpaHeHH b Cpe^Hen A3 hh h Ka3axcTaHe. Tpynny bh,h;ob, Hanbo- 
jiee 6 jih3khx k THHOBOMy BHfly cenpHH S . eriocarpum, — obpa3yiOT Ka3ax- 
CTaHCKne bh^h — S. abolinii , S. mironovii h S . marginatum . Ha aHajiH3e 
nocjie^Hero H3 3 thx bh^ob mli cuHraeM Hy?KHHM ocTaHOBHTbcn no^pobHee. 

2 . Tiibanotis marginata Korov. 

3tot bha, onHcaHHbiH b 1924 r. (Kopobhh, 1924) H 3 3anaAHoro Thh b- 
IIIaHH, no 3 me He 6 hji npH 3 HaH IIlHmKHHbiM h oTHeceH hm b chhohhmh Seseli 
lehmannianum (Bunge) Boiss. IIocjie,a;HHH bha IIlHmKHH noHHMaji oueHb mn- 
poKo h BKjHonaji b Hero, HanpnMep, Tanon xopomo oTrpaHHueHHbiH Mop$o- 
jiornnecKH, reorpacjmnecKH h 3 KOJiorHuecKH TancoH, Kan Libanotis unicaulis 
Korov. Kopobhh (1959, 1963), a 3 aTeM h EanTeHOB (1972) cnpaBe^jinBO boc- 
CTaHOBHJiH Libanotis marginata Korov. Kan caMOCTOHTejibHbin TancoH. JJen- 
CTBHTeJIbHO, 3 TOT BH^ HMeeT JIHmb BHemHee CXOflCTBO, fla H TO TOJIbKO no rep- 
bapHHM o 6 pa 3 n;aM, a He b npnpo^e, c S. lehmannianum . H 3 cneipi(j)HuecKHx 
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npH3HaK0B BereTaTHBHHx opraHOB L. marginata o6pam,aeT Ha cg6h BHHMa- 
Hne coxpaHHK)m,HecH Ha ctgojigkophg b tghghhg HecKOJibKHx jieT ohghb 
jkgctkiig nepeniKH jincTbeB. 

no cTpoeHHio hjio^ob (pHC. 3) L. marginata Tan^Ke xopomo OTjranaGTCH 
ot S. lehmannianum . MepHKapnnH L. marginata 3.5 — 4x1.5—2.5 mm, oBaJib- 
hoh (J)opMbi, rycTO onymeHHbie. CnnHHbie pe6pa cJia6o BbicTynaiomHG, Kpae- 
Bbie 6ojiee mnpoKHe. 3K30KapnHH oflHOCJiOHHbin, KpynHOKjiGTOHHbin, CHapynm 
HOKpblT CJIOeM KyTHKyjIbi; BOJIOCKH MHOTOHHC JIGHHbIG. Ha KOMHCCypaJIbHOH 
CTopoHe 3K30KapnHH npepHBaeTCH y BepniHHbi KpaeBbix pe6ep. Kjigtkh mg3o- 
KapHHH MeJIKHe, TOHKOCTeHHbie, JIHHIb b KpaeBbix pe6pax H Ha KOMMHccype 
pacnojiaraiOTCH kjigtkh co cjicrna oflpGBGCHGBaioiipfMH oSojioHKaMH, hmgio- 
HJHMH mGJIGBH^HHG nopbl. V KOJIOHKH HaXOftHTCH HG6oJIbIHOH y^aCTOK CKJI6- 



06o3HaHeHHH Te me, hto Ha pnc. 1 


PGHXHMH. B KaJK^OM pc6pG — 2 HpOBOflHIiptX HyHKa, COCTOHIH,HX H3 TOJICTO- 
CTGHHHX MGJIKHX KJIGTOK KCHJIGMbI H HyHKOBOH CKJIGpGHXHMbl. B HGKOTOpblX 
po6pax HaSjiiOAaiOTCH 3KCTpa$aci],HKyjiHpHbi6 KaHajibn,bi. Mcm^y peSpaMH 
paCHOJlOJKGHO HO OflHOMy JIOHsSHHOHHOMy CGKpGTOpHOMy KaHaJiy, Ha KOMHC¬ 
CypaJIbHOH CTOpOHG 2 KaHaJia C OflHOpH^HHMH o6KJiaflOHHbIMH KJIGTKaMH. 
3H^OKapHHH COCTOHT H3 TOHKOCTGHHblX BblTHHyTblX B TaHTGHTaJIbHOM HanpaB- 
JIGHHH KJIGTOK. OSoJIOHKa CGMGHH (3HHTGTMa) nJIOTHO HpHJIGTaGT K 3H,H;OKapnHIO 
H 3H^OCHGpMy, OT^GJIHHCb OT HHX JIHIHb Ha KOMHCCypG. 3HflOCriGpM HOJiyjiyHHOH 
(j)OpMH, CJIGTKa pyMHHHpOBaHHblH , KpyHHOKJIGTOHHblH; 3aHOJIHGH 3GpHHCTbIM 
COflGpHKHMbIM. 

L . marginata xapaKTGpH3yGTCH oco6hm apcajioM (cm. hh>kg) b 3anaAHOM 
THHb-IIIaHG, b to bpgmh KaK S. lehmannianum — bto pacTGHHG, bh^gmhhhog 
ji;jih SaccGHHa p. 3GpaBmaH (naMHpo-Ajian). 

Seseli marginatum (Korov.) M. Pimen. et SdoJm. comb. nov. — Libanotis 
marginata Korov., 1924, Eot. MaT. rGp6. TjiaBH. Bot. ca^a, 5, 6 : 81; oh me, 
1959, Oji. y36eKHCT., 4 : 364; oh me, 1963, Oji. Ka3axcT., 6 : 347 — Seseli leh¬ 
mannianum auct. non Boiss.: IHhihk. 1950, Oji. CCCP, 16 : 506 — Seseli 
karatavicum Schischk. 1950, Bot. MaT. rcp6. Bot hhct. AH CCCP, 13 : 163. 
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JleKTOTHn: Cbip^apbHHCKaH o6ji., Hhmkghtckhh y., Bepx. qacTb 6acc. 
Ancy, 30Ha CTenHan, bbic. ok. 4000 $., KOHrjioMepaTOBbrH ckjioh, 14.8.1921, 
N° 8275, P. H. ASojihh, M. T. IIo- 
hob (TAK). 

llapaTHnbi . CbipflapbHH- 
CKaa o6ji., Ayjrae-aTHHCKHH y., 
k»kh. oKOHeaHocTb Kapaiay (apud 
pag. Galkino), 30 Ha CTenHbix cnajib- 
HblX KCepO(j)HTOB, 11 9 1921, 

JVo 8953, P. H. A6ojihh, M. r. no- 
hob, (TAK); CbipAapbHHCKaa o6ji., 

Hhmkghtckhh y., r. AK-6ain-Tay, 
p. Eaflaji (c. ,I^opo(j)eeBKa), 30Ha 
CTenHbIX CKaJIbHblX KCepO(j)HTOB, 

10 8 1921, P. H. ASojihh, 

M. T. nonoB (TAK). 

B npoTOJiore n,HTnpyiOTCH Tannse 
c6opbi: «Mont. Thian-Shan Occident, 
vail. Ugam, 13 8 1921, Popov et 
Abolin»; «prope Kovak-ama, 15 8 
1921, Popov et Abolin., He o6flapy>KeHHbie HaMH b TamKeHTCKOM repSapnn. 
Hto me KacaeTca cSopa BeTrepa c 03. HcKaHflep-Kyjib (19 6 1916), Tamne 
ynoMHHyToro b nepBoonncaHnn L. marginata , to oh othochtch k BH^y S. 
lehmannianum. 

PacnpocTpaHeHne: 3an. TaHb-IIIaHb — xp. KapaTay (io>KHaH 
nacTb), Eopoa^an, TaJiaccKHH (3ana^HaH oKOHenHOCTb), YraMCKHH xp. (pnc. 4). 

3 • JLibanotis petrophila Korov. 

L. petrophila onncaH E. II. Kopobhhhm b 1962 r. H3 Ka3axcTaHCKoro Aji- 
Taa (AjiTaii, xp. CapHMcaKTbi, BepxoBbH p. Ym-KyHreH, 16 8 1958. E. C/re- 
naHOBa). Ilpn onncamiH aBTop cneji Hy>KHHM otmgthtb, hto oh He yBepeH 
b npHHaji;jie>KH 0 CTH 3Toro BH^a k pojsy Libanotis, Tan Kan He HMeji b cBoe\ipac- 


/oTypnecmaH • 

^ RoKaM6yn 
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Phc. 4. KapTa pacnpocTpanemrH Seseli 
marginatum (Korov.) M. Pimen. et Sdobn. 

1 — MeCTOHaXOHKAeHHH. 



Phc. 5. CxeMa nonepe^Horo cpe3a MepuKapnira Libanotis petrophila Korov. 
06 o 3 HaqeHHH Te ate, hto Ha pnc. 1 


nopn^Kemm hjio^ohochiuhx pacTeHHH. He^aBHo EanTeHOB (1972), o6pa6a- 
THBan 30HTHHHbie fljin «HjiJiiocTpHpoBaHHoro onpe^ejinTejiH pacTeHHH Ka3ax- 
CTaHa», He npH3Haji caMocTOHTejibHocTH 3Toro BH^a h oraec Ha3BaHne L. pet¬ 
rophila b chhohhmbi k Pachypleurum alpinum Ledeb. 

Mo>KHO COTJiaCHTbCH C EaHTeHOBHM JIHIHb B OTHOmeHHH TOTO, HTO bh,o; 
L . petrophila 6mji onncaH Kopobhhhm H3jiHinHe, ho npn3HaTb ero chhohhmom 
Pachypleurum alpinum mm hhkbk He MO>KeM. Mh hmcjih B03M0>KH0CTb noce- 
thtb KjiaccHHecKoe MecTOoSnTaHne 3Toro BH,aa Ha xp. CapHMcaKTH. B Bep- 
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xobbhx p. ym-KyHren ^eHCTBHTejiBHO MHoro Pachypleurum alpinum , oAHano 
thhoboh 3K3eMnjiap L. petroplhila , xpaHHm,HHCH b repSapnn MHCTHTyTa 60- 
TaHHKH AH Ka3CCP (AA), pe3KO oTjmnaeTCH ot 3Toro BH^a no pacceuemno 
jihctoboh njiacraHKH, OTCTOHmeMy onymeHHio Jiyneii 30HTHKa, He roBopn y?Ke 
o CTpoeHHH hjioaob. H3yneHHe Bcex 3 thx npn3HaKOB no3BOJiHeT HaM npnnTH 
k 3aKjnoneHHio, hto hoa Ha3BaHneM L . petrophila Kopobhhhm CHOBa 6 mji ohh- 
caH TypnaHHHOBCKHn bha Phlojodicarpus villosus (Turcz. ex Fisch. et Mey.) 
Turcz. CTpoeHne hjioaob pacTeHnn, coSpaHHbix b BepxoBbnx Ym-KyHreH 
(pnc. 5), BnojiHe cooTBeTCTByeT onncaHmo hjioaob Phlojodicarpus villosus 
(TaMaMmHH, 1951), b to BpeMH Kan Pachypleurum alpinum HMeeT njioAbi co- 
BepmeHHo Apyroro CTpoeHHH (IlnMeHOB, CAo6mraa, 1973). 

Mbi paccMaTpnBaeM Libanotis b cocTaBe poAa Seseli Kan oTAejibHyio cen- 
h;hk). OHa npeACTaBjieHa b Ka3axcTaHe Jininb TpeMH BHAaMH. OciajibHbie 
npnHHCJiHeMbie k Libanotis bhah 0Ka3biBai0 TCH, hoaoSho paccMOTpeHHHM 
b 3 toh CTaTbe BHAaM, jih 6 o othochih,hmhch k APyrnM ceKn;HHM poAa Seseli , 
jih 6 o noAJie>KaT nepeHocy b Apyrne poah hjih BbmejieHHio b caMocTOHTejibHbie 
HOBHe TaKcoHH poAOBoro paHra* 

JIHTEPATYPA 

B aiiTeHOB M. C. (1968). Hobhh bha $Jiopw Ka3axcTaHa h ero npoHexcuKAeHne. 
BecTH. AH Ka3CCP, 7. — B aiiTe hob M. C. (1972). Umbelliferae. B kh.: Mjijiioctph- 
poBQHHHH onpeftejiHTejib pacreHnn K a3axcraHa, 2. —KopoBH h E. n. (1924). HoBtie 
BHflEi sohth^hhx H3 TypKecraHa. Umbellifera turkestanicae novae . Eo t. MaT. repd. rjiaBH. 
6 ot. caAa, 5, 6. — Kopobhh E. II. (1959). — Umbelliferae . Ojiopa y36eKHCTaHa, 
4. — Kopobhh E. II. (1962). HoBtie bhau h poau 113 ceMencTBa 3 ohthhhux (jjjiopH 
Ka3axcTaHa. Tp. Hhct. 6ot. AH Ka3CCP, 13. — K o p o b h h E. n. (1963). Umbelli¬ 
ferae . Qjiopa Ka3axcTaHa, 6. — n h m e h o b M. T., JI. H. C a o 6 h h h a. (1973). 
0 cncTeMaTHHecKOM H0Ji05KeHHH Pachypleurum mucronatum (Schrenk)^ Schischk. Biojiji. 
Mown, OTA- 6hoji. 78, 4 — T a m a m m h h C. T. (1951). KpnTHuecKHe 3aMeTKH o po- 
Aax Phlojodicarpus Turcz. h Stenocoelium Ledeb. Eot. MaT. rep6. Bot. hhct. AH CCCP, 
14. — III h m k h h B. K. (1950). Umbelliferae. Ojiopa CCCP, 16. 

Bcecoio3HUH HayuHO-HCCJieAOBaTejibCKHH (IIojiyueHO 5 III 1973). 

HHCTHTyT JieKapCTBeHHHX paCTeHHH (BHJIP), 

MoCKOBCKaH o6ji. 


yflK 581.9 (597.1) : 582.892 

H. B. rpymBmjKHH h H. T. CKBopu,oBa 

HOBMH ftJIfl OJIOPLI CEBEPHOrO BLETHAMA POft 
SC HE FFLER OP SIS RIDL. — IIPEACTABHTEJIB flPEBHEHUIEll 
TPHELI CEM. All ALIA CEAE 

I. V. GRUSHVITZKY AND N. T. SKVORTSOVA. SCHEFFLEROPSIS RIDL. — 
THE NEW GENUS FOR THE NORTH VIETNAM FLORA AND REPRESENTATIVE 
OF THE OLDEST TRIBE OF ARALIACEAE 

CooOiAaeTCH o HaxoJKAOHHH HOBoro AJm (jwiopBi flPB poAa Scheffleropsis Ridl. H3 aPob- 
HeHmeH tph6h ceM. Araliaceae — Plerandreae C. B. Clarke; OHHCHBaeTCH HOBbiii bha 
Sch. hemiepiphytica Grushv. et N. Skvorts. IIpoH3BeA6H KpHTHuecKHH nepecMOTp cocTaBa 
3Toro 3HAeMHHHoro AJia HHAOKHTaH oJinroTHUHoro poAa. noKa3aHa HeoOocHOBaHHOCTb 
npoHBHBmeHCH b nocjieAHiie toam TeHAeHijHH k JinmeHnio Scheffleropsis poAOBoii caMO- 
CTOHTejibHoCTH h BKJiioqeHHK) ero b cocTaB poAa Schefflera Forst. et Forst. f. (TpnOa Schef- 
flereae). 

B itb bt poAa Scheffleropsis OTHeceHH k AsyM BnepBue onncbiBaeMbiM cckahhm. noKa- 
3aHa 6jih30ctb poAa k ApeBHenmeMy TancoHy H3 apajineBbix MOHOTHHHOMy poAy Tupi- 
danthus h k poAy Plerandra ; nocJieAHHH npeACTaBjmeT nepexoAHoe 3BeHO K poAy Schef¬ 
flera. noJiyueHHEie AaHHtie CBHAOTejibCTByiOT o 3HaqnTejibHO Oojibmeii aPobhocth ceM. Ara¬ 
liaceae, UeM 3TO MHCJIHJIOCb AO CHX Hop, H A a K)T IIOBLIH MaTepiiaJI AJIH HHTepnpeTaAHH 
lOro-BocTOUHoii A3hh KaK uacTH BepoHTHoro APOBHero Aempa hpohcxojkaohhh stoto 
ceMencTBa. 
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HecMOTpa Ha MHorojieTHne h njioAOTBopHHe ycnjinn $paHn;y3CKHx 6oTa- 
hhkob, a b nocjie^Hee BpeMH mojioahx BbeTHaMCKnx cneijHajiHCTOB no H3yqeHHio 
^jiopH BneTHaMa, BHHBJieHne ee ^eHCTBHTejiBHoro cocTaBa ocTaeTcn em;e #a- 
jieno He 3aBepmeHHHM. 3to bhaho, b hbcthocth, ho hckotophm HToraM npo- 
boahmoh aBTopaMH paSoTH no cncTeMaTHHecKOMy H3yqeHHio apajineBBix fle- 
MOKpaTHnecKOH PecnySjiHKH BBeTHaM. Tan, oSmnpHHH tpohhhgckhh po# 
Schefflera Forst. et Forst. f. bo «Ojiope HHflOKHTaH» b o6pa6oTKe BnrBe 
(Viguier, 1923) 6biji npe^cTaBJieH rjih . 3toh uacTH nojiyocTpoBa Bcero 11 bh- 
;n;aMH. no HToraM ;ne Harnen o6pa6oTKH, b PB npoH3pacTaeT 6ojiee 30 bhaob 
3 Toro po#a (Grushvitzky et Skvortsova, 1969; rpymBHDjKHH h CKBopn;oBa, 
1972, h AP-)« Poft.Aralia L., npe^cTaBJieHHBin y BnrBe flByMH, a b nocjieAyio- 
m;eH (Taione Ha 6a3e cSopoB (j)paHn;y3CKHx KOJiJieKTopoB) o6pa6oTKe Eyn Hron 
CaHB (Bui, 1964) — ceMBio BH^aMH, b AencTBHTejibHocTH 0Ka3ajica coAep;ka- 
miM 16 TancoHOB — 12 bhaob h 4 pa 3 H 0 BH£H 0 CTH (Xa Txh 3yHr, 1972) H T. ft. 

HoBBie rjih $JiopBi CeBepHoro BBeTHaMa bhah 0Ka3HBai0TCH hjih panee 

H3BeCTHBIMH H3 COCe^HHX CTpaH (oCoSeHHO H3 KHTan), HJIH BO MHOTHX CJiyUaHX 
BHflaMH, HOBHMH H RJlfL HayKII. K HHCJiy HOCJieAHHX OTHOCHTCH H He^aBHHH 
ocoSeHHo HHTepecHaa HaxoAKa Scheffleropsis hemiepiphytica Grushv. et N. 
Skvorts* sp. nov. — He tojibko hobhh bha, ho h hobhh poA $JiopH flPB. 

3tO paCTeHHe, THHHHHHH nOJiy3HH(j)HT C yKOpeHHIOIiptMHCH B HOUBe B03- 
flymHBIMH KOpHHMH, 6bIJIO o6Hapy>KeHO yuaCTHHKaMH COBeTCKO-BBeTHaMCKOH 
6oTaHHuecKOH 3Kcne^Hii;HH (H. B. rpyniBHn;KHH, H. H. ApHayroB, OaM BaH 
HryeH, Oan Ke JIok, Xa Txh 3yHr, Man Hrn, Co Ba Hh) 22 XII 1969 
b panoHe Tyjin Ha ceBepe npoBHHipin XoaSnHB (k 3ana^y ot XaHon) npn boc- 
xojKAeHHH Ha H3BecTKOByio ropy M3 h, cnepBa Ha ee rpeSHe (okojio 700 m HaA 
yp. m.), 3aTeM — 6ojiee xopomnn, njioAOHocHmnn 3K3eMHjinp, Ha ee cKJioHe, 
B AGBCTBeHHOM TOpHOM TpOHHHeCKOM Jiecy Ha BBICOTe OKOJIO 300 M HaA yp. M. 
^epeBOM-xo3HHHOM nocjieAHero 6BiJia Moryuan 3HrejibrapATHH ( Engelhardtia 
sp., ceM. Juglandaceae) , b KpoHe KOTopon nojiy3HH$HT hoahhjich ao 20 m HaA 

HOHBOH. 

B xo^e KaMepajiBHOH o6pa6oTKH co6paHHoro MaTepnajia c npHBjieueHneM 
AJin H,oieHTH(j)HKai],HH rep6apm>ix, b tom uncjie thhobhx, o6pa3n;oB H3 rep6a- 
pnn Kbio (JIohaoh) 6 biJia ycTaHOBJieHa npHHa^Jie^KHocTb HanAeHHoro pacie- 
hhh k ojinroTHHHOMy poAy Scheffleropsis Ridl., bhah KOToporo pacnpocTpa- 
HeHbi Ha lore HH^oKHTan: b Majiane, Ha lore TanjiaH^a h b KaM6oA>Ke. 

Hctophh otkphthh h AaJibHenmero H3yueHHH bhaob poAa Scheffleropsis 
HecjioHma. OnncaHHe po^a ero aBTop Phajih AaeT bo «Ojiope MajiancKoro 
nojiyocTpoBa» (Ridley, 1922), xoth eAHHCTBeHHHH b to BpeMH H3BecTHHH bha 
Scheffleropsis 6hji onncaH TeM me aBTopoM Ha 5 Jier paHee hoa HMeHeM Schef¬ 
flera polyandra Ridl. (Ridley, 1917). 1 BH^ejiHH? h onncHBan hobhh poA 
b 1922 r., Phajih noA^epKHyji ero Sojibinyio 6 jih3octb k poAy Schefflera . 
HaAO 3aMeTHTb, uto yKa3bmaH Ha 6 jih3octb btoto nepBoro npeACTaBHTejin 
HOBoro po^a k poAy Schefflera , Phajih 6hji 6ojiee npaB, qe m npe^nojiaraji caM. 
Po a Scheffleropsis , oTMeuaeT oh, « 0 TJiHqaeTCH (ot po^a Schefflera , — if. A 
H H. C.) HHJIbHaTHMH JIHCTOHKaMH, MHOrOHHCJieHHHMH THHHHKaMH H 8-rHe3,Ei;- 

hoh 3aBH3bio» (Ridley, 1922: 888). B onncaHHH BH^a ^jih ero n;BeTKa yKa3aHo 
HaJiHune 14 — 16 thhhhok, oTKy^a h bh^oboh 3hhtct «polyandra». O^HaKo 
b ^encTBHTejibHocTH, nan noKa3ajia Hama npoBepna, ^jih n;BeTKOB Scheffle¬ 
ropsis polyandra xapaKTepHO He mhoto, a Bcero 8 thhhhok c KpynHbiMH nbuib- 
HHKaMH. Ph^JIH npHHHJI 8 HHJIbHHKOB, 3aHOJIHHK)in;HX «Hamy» KaJIHIITpOBHJi;- 
Horo BeHHHKa 3a 16. B ^encTBHTejibHocTH hx ctojibko >Ke, ckojibko rHe3,oi 3a- 
BH3H H (TaK>Ke HO HamHM HaSjIIOAeHHHM) JieneCTKOB B KaJIHHTpe. OAHHaKOBOe 
hhcjio 3 JieMeHTOB b Kpyrax n;BeTKa KaK pa3 h xapaKTepHO rjih . po^a Schef¬ 
flera h Been Tpn6bi Schefflereae , b OTJiHHne ot TpnSbi Plerandreae, KOTopon 
CBOHCTBeHHo «thhhhok 6ojibnie, qe m JieneCTKOB (100 — 20, pe>Ke 10)» (Hut¬ 
chinson, 1967 : 55). H TeM He MeHee TancoHOMHuecKoe pemeHne Ph^jih ona3a- 


1 C 3Toii pa6oToii, OTcyTCTByromeii b Hamnx 6H6jinoTeKax, mh no3iiaKOMiiJiHCb 6jia- 
roflapH jno6e3HocTH npo$. Aii^a (Dr. R. H. Eyde, Washington), 3a qro BEipansaeM eMy 
cepAe^Hyio 6jiaroAapHOCTb. 

^ 7 BoTaHHHecKHft TKypHaji, JVb 10, 1973 r. 
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jiocb npaBHJibHHM. 8to noKa3ajio onncaHne em,e oAHoro BHAa poAa Schefflerop¬ 
sis , ocymecTBJieHHoe cnycm 8 JieT KpenSoM (Craib, 1930). Hobbih bha, Ha 3tot 
pa 3 H3 TanjiaHfla, Scheffleropsis subintegra Craib, npn Sojibihom raSnTyaJibHOM 
cxo^CTBe c. Sch . polyandra HMeji abcthh, no KpeiiSy, c 15-rHe3AHon 3aBH3bio 
n 20 TbiHHHKaMH. B nocjieAyiomeH paSoTe Toro me aBTopa (Craib, 1931) Aa- 
Bajiocb onncaHne, Taione TanjiaHAcnoro, TpeTbero TancoHa H3 3Toro poAa — 
Sch. subintegra var. angkae Craib «c 18-rHe3AHon 3aBH3bio» y n;BeTKOB* 
ripn cpaBHeHHH KajinnTpoBHAHoro BeHHHKa H3 8 cpocmnxcH jienecTKOB (ycTa- 
HOBJieHO HaMH) 3TH TaKCOHbl HeCOMHeHHQ HBJIHIOTCH HpeACTaBHTeJIHMH TpnSbl 

Plerandreae. 


HnKaKHX APyrnx pa6oT b 
oTHomeHHH bhaob poAa h po^a 
b n;ejioM onySjiHKOBaHO He 6 h- 
jio. Bojiee Toro, poA Scheffle¬ 
ropsis C HOJIHblM HpaBOM MO>KHO 
CHHTaTb poaom He3acjiy>KeHHo 
3a6biTbiM. Ero HeT b MOHorpa- 
$HHecKHx o6pa6oTKax CHMaHa 
(Seemann, 1864,1868), TapMca 
(Harms, 1894)nBnrbe (Viguier, 


A 




Phc. 1. CxeMaTHqecKne H3o6pa?Ke- 
hhh njiOAa Tupidanthus calyptratus 
Hook, et Thoms. 

1 — b pabore TapMca (Harms, 1894, f. 4: 
E h F), T. calyptratus (Hhahh); 2 — 
b pa 60 Te Burte (Viguier, 1923, f. 
139 : 1 — 3) B AefiCTBHTeJIbHOCTH 3TO 
Scheffleropsis sp. (HHAOKHTaii); A — 
bha; E — njiOA Ha nonepeuHOM 
pa3pe3e 


Piic. 2. MecTa HaxoAOK bhaob Scheffleropsis 
Ridl. 

1 — Sch. anghae (Craib) Grushv. et N. Skvorts.; 2 — 
Sch. subintegra Craib; 3 — Sch. hemiepiphytica 
Grushv. et N. Skvorts.; 4 — Sch. polyandra Ridl. 


1906), nocKOJibKy poA 6hji onncaH HaMHoro no3AHee, ho Tamne h b o6pa6oTKe 
Bnrbe (Viguier, 1923) ajih «Ojiopbi HHAOKHTan» JleKOHTa, nonBUBmencn noum 
oAHOBpeMeHHo c nepBOonncaHHeM poAa. Ha cymecTBOBaHne 3Toro HHTepecHoro 
poAa He oSpaTHji BHHMaHHH h JIh (Li, 1942), npHBOAHmHH b cBoen MOHorpa$nn 
b bbojiioahohhoh cxeMe HapnAy c Tupidanthus b KauecTBe CBH3yiomero 3BeHa 
Me>KAy hhm h poaom Schefflera, Jinmb TnxooKeaHCKnn poA Plerandra. Schef¬ 
fleropsis nponymeH b H3BecTHon 6n6jinorpa(j)HH Mepnjuia h BajibKepa (Mer¬ 
rill a. Walker, 1938). B cboakc Bnjijmca (Willis, 1966) 3TOMy poAy npnnn- 

CbiBaeTCH TOJibKo 8-rHe3AHaa 3aBH3b, Kan pa3 HanMeHee THnnuHan rjih . Schef¬ 
fleropsis h HMeionjaH MecTO tojibko y oAHoro BHAa — Sch. polyandra , OTKpbi- 
Toro nepBbiM. OueBHAHo, tojibko 3tot bha 6biji npuHHT bo BHHMamie Tannse h 
X aTHHHcoHOM (Hutchinson, 1967) bkjhouhbiiihm Scheffleropsis b cocTaB poAa 
Schefflera h hphboahiahm ero Ha3Bamie Kan chhohhm. 

OTcyTCTByeT h HKOHorpa^nn no BHAaM poAa. EAHHCTBeHHoe H3BecTHoe 
HaM H3o6pa>KeHHe 30HTHKa c njioAaMH h OTAejibHo hjioaob Ha nonepeuHOM h 
npoAOJibHOM pa3pe3ax, nan mbi ycTaHOBHJin, OTHOcnmeecn k KaM6oA>KHH- 
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CKOMy o6pa3n;y Scheffleropsis angkae , b o6pa6oTKe Bnrbe bo «Ojiope Hh#o- 
KHTaH» (Viguier, 1923, f. 139 : 1—3) noMenjeHo c noflHHCbio Tupidanthus 
calyptratus Hook. f. et Thoms. Ilpn 3tom ecTecTBeHHo oSHapynuiBaeTCH pe 3 Koe 
HecooTBeTCTBne Me^K^y onHcamieM h pncyHKOM: b onncaHHH yna3aHo hhcjio 
rHe3,n; 3aBH3H /jo 100, hto flencTBHTejibHo xapaKTepHo rjih . 3Toro MOHOTHimoro 
po#a (pnc. 1, 2), 1 a Ha pncyHKe y Bnrbe (nonepeuHbra pa3pe3 3aBH3n) OTueT- 
jihbo bh^ho 21 rHe3^o, b flGHCTBHTejibHocTH 3T0 Scheffleropsis sp. (pnc. 1,2); 
b onncaHHH noBepxHocTb kojiohkh c pbiJibqaMH xapaKTepH3yeTCH Bnrbe nan 
HMeioman BOJiHHCTyio $opMy (xapaKTepHo Tupidanthus ; cm. Seemann, 

1864 : 240), Ha pncyHKe Bnrbe oHa poBHan, npoflOJiroBaTO-ajuranTHuecKan, 
nan y BHflOB Scheffleropsis . 

Bee BHmen3Jio>KeHHoe, a Tannse Hajinune b Hamnx pynax ncuepnbiBaiomero 
MaTepnajia no HHTepecHOMy n Majion3BecTHOMy pojsj Scheffleropsis , a Tann^e 
coScTBeHHHe HaSjiio^eHHH Hap; hobhm ero bh^om b npnpoflHbix ycjioBHnx, no- 
SyAHJio Hac k nonbiTKe o6m;ero KpnTHuecKoro, cncTeMaTHuecKoro o63opa po,n;a 
b qejioM. 

Poa Scheffleropsis Ridl. 1922, FI. Malay Penins., 1 : 888; emend. 
Grushv. et N. Skvorts.; Craib, 1930, Bull, miscell. inform., 9 :425—426; id., 
1931, FI. Siam, enum., 1 : 804—805. — Schefflera Forst. et Forst. f., Ridley, 
1917, J. Roy. As. Soc., Str. Br., 75 : 37; Hutchinson, 1967; Gen. fl. pi., 
2 : 69 (pro parte, as to the type Scheffleropsis polyandra Ridl.); Frodin in 
Eyde et Tseng., 1971, Arn. Arb. 52, 2 : 218. 

Typus generis: Sch . polyandra Ridl. 

KycTapHHKn hjih ApeBOBHAHbie nojiy3nn$HTH. JlncTbn najibuaTocjiojKHHe, 
C HHCJIOM JIHCTOHKOB OT 5 flO 12. npHJIHCTHHKH JiaTepaJIbHO-aKCHJIJIHpHbie, 
epoemneen b BepxHen uacra b H3biuoK. JIhctohkh KomncTHe, qejibHOKpan- 
Hne hjih nnjibnaTHe. Coi^Beme — 6oKOBan pHXJian MeTejina H3 MaJioqBeTKO- 
bhx 3ohthkob. HameuKa yceqeHHan (BOJiaHuaTan). JlenecTKOB 8, uam;e Bcero 
cpocmnxcH b ona^aiomyio KajinnTpy. Tlihhhkh MHorouncjieHHbie, ot 8 ao 28, 
pacnojio>KeHHbie b o^hh Kpyr, nocjie ona^eHHH y SojibnnracTBa bh^ob ocTaB- 
jimomne no Kpaio flHCKa oTneTJiHBbie py6n;bi. 3aBH3b co^;ep>KHT ot 8 %o 23 
THe3A. PbiJibn;a HH36eraiom;He, CHflnune Ha KOHycoBH^HOM cthjiohoahh hjih Ha 
KOpOTKHX CTHJIOflHHX. HjIOfl — nOHTH HiapOBHftHaH MHOrorHe3flHaH KOCTHHKa. 

4 BHfla, pacnpocTpaHeHHbie b HH^oKHTae (Majiann, TanjiaH^, KaM6o#Ka, 
BbeTHaM) (pnc. 2). 

KJIK) l I ftJIH OnPE^EJIEHMH BH^OB POftA SCHEFFLEROPSIS RIDL* 

1. JIhctohkh c nnjibuaTbiM KpaeM. JlenecTKH BeHHHKa, thhhhkh h hjiojjo- 

JIHCTHKH B OflHHaKOBOM UHCJie (HO 8). 

.(sect. 2. Scheffleropsis) 4. Sch . polyandra Ridl. 

+ JIhctoukh n;ejibHOKpaHHHe. Thubhok h hjioaojihcthkob 6 ojibme, ue m jie- 
necTKOB .... (sect. 1. Integrifoliae Grushv. et N. Skvorts.). . .2. 

2. PbiJibn;a Ha Bepxymne KOHycoBHflHon kojiohkh mmSeraiomne, HeBopcncTbie. 

BpaKTen ona^aiomHe. KycTapHHKn hjih ,n;epeBn;a c oTHocHTejibHo Meji- 

KHMH JIHCTbHMH.3* 

+ PbiJibn;a Ha BepxymKe kohycobh^hoh kojiohkh Ha kopotkhx cthjioahhx, 
BopoHKOBH^Hbie, no Kpaio BopcHCTbie. BpaKTen flepeBHHHCTbie, ocTaio- 

m;HecH. nojiyamnjmT c oueHb KpynHHMH jihctbumh .. 

.3. Sch . hemiepiphytica Grushv. et N. Skvorts. 

3. Thuhhok 23—28, rHe3A 3aBH3H 20—23. Bepxymna kojiohkh c pbiJibqaMH 

b njiaHe npoflOJiroBaTO-ajiJiHHTHqecKaH ^o OBajibHOH. 

.1. Sch . angkae (Craib) Grushv. et N. Skvorts. 

+ Thuhhok 16—22, rHe3,n; 3aBH3H 14—20. Bepxymna kojiohkh c pbiJibqaMH 
b njiaHe oKpyrjiaa.2. Sch . subintegra Craib 

Sect. 1. Integrifoliae Grushv. et N. Skvorts. sect. nov. — Foliola inte- 
gerrima, ligula in axilla folii cupuliformi. Stamina et carpella quam petala 
multo numerosiera. Filamenta trifasciculata. 

Typus: Sch . subintegra Craib. 


1 PucyHKH 1 — 3 h 5 BbinojiHeHbi O. II. OeTiiceHKo. 













JIhctohkh ijejibHOKpaHHne, h3hhok b na3yxe jincTa ^ameBHflHHH. Thhh- 
HOK H njIOflOJIHCTHKOB 3HaUHTeJIbHO SoJIbine, qeM JieneCTKOB. THHHHOHHHe 
HHTH C 3 npOBOflHmHMH HyUKaMH. 

Tnn: Sch. subintegra Craib. 

1. Scheffleropsis angkae (Craib) Grushv. et N. Skvorts. stat. nov. — 
Scheffleropsis subintegra Craib var. angkae Craib 1931, FI* Siam, enumer., 
1 -2 805. 

MajieHbKoe AepeBO okojio 6 m bhc. (no bthkctkc Kerr). JIhctbh H3 8 jih- 
ctohkob, Ha KopoTKHx (3 — 4 cm flji.) uepemouKax, jihctohkh npoAOJiroBaTO- 
o6paTHOHHn;eBHAHHe, 14—17 cm rji. h 5—7 cm mnp., BepxymKa BHe3anHO 
Tyno 3aocTpeHHan, ocHOBaHne ot oKpyrjieHHo-KJiHHOBH^Horo ro OKpyrjieH- 
Horo, 6 okobhx mnJioK 12—13 nap; h3hhok H3 cpocmnxcn hphjihcthhkob, 
OTCTOHm,nn, CBepxy TynoTpeyrojibHHH, okojio 5 mm rji. CoijBeTHe rojioe H3 
MajIOn;BeTKOBHX (7 — 9 DjBeTKOB) 30HTHK0B. I^BeTKH HeH3BeCTHH. nJIOAOHOmKH 
RO 1 CM ,n;jl. njIOAH OTHOCHTeJIbHO (cpaBHHTeJIbHO C ^pyrHMH BH^aMH po^a) 

M6JIKH6, ao 0.7 cm b AnaM. Thhhhok (no xapaKTepHbiM onpyrjiHM py6n;aM) (23) 
24 — 26 (27), TbrniHOHHbie hhth 6ojiee hjih MeHee njiocKne, KHH3y pacmnpeH- 
HHe n y MecTa npnKpenjieHHH cHOBa cymeHHHe, 2 mm rji . Thcsa 3aBH3H 20 — 
23; pHJibn;a b tom me nncjie, CHAnune, mmSeraiomHe, cthjiohoahh c 6okob 
chjibho cmaTHH, ero BepxymKa b njiaHe npoAOJiroBaTo-ajuranTHuecKan. 

Tnn: Tailand, Payap, Doi Angka, c. 700 m, small tree about 6 m hight; 
stream in open evergreen forest, 4 V 1921, N° 5348, Kerr (K!). 

3 K3eMnjmp H3 KaM6oA>KH (prov. Spong. mont. Knang-tapaen 1 ). Arbus- 
cula 3—6 m, crescit, V 1870, N° 957, Pierre (K!), Kan mh ycTaHOBHJin, 3a- 
HHMaeT npoMemyTonHoe nojiomeHne MemAy Scheffleropsis angkae n Sch. subin¬ 
tegra. no uncjiy thhhhok (28), uncjiy me3A 3aBH3n (23 n 24?) n npoAOJiroBaTo- 
ajuiHUTHHecKon b njiaHe Bepxynrae cthjioiioahh mbi othochm ero k Sch. angkae. 

2. Sch. subintegra Craib, 1930, in Bull, of Misc. Inf. Roy. Bot. Gard. 
Kew., 9 : 425. 

BBHAy HenojiHOTbi nepBOHauajibHOH xapaKTepncTHKH AaHHoro TancoHa 
b onncaHHH Kpen6a Hnme hphboahm 6ojiee nojrnoe ero onncaHne Ha ocHOBa- 
HHH CpaBHHT6JIbHOro H3yneHHH. 

KycTapHHK hjih AepeBn;o okojio 7 m bhc. JIhctbh h3 8 —9 jihctoukob Ha 
AJIhhhhx uepemouKax ot 3 ao 5.7 cm aji*> jihctohkh npoAOJiroBaTo-oSparao- 
HHn,eBHAHHe, 10—14 cm aji., 5—7 cm mnp. (b nepBoonncaHHH cooTBeTCTBeHHo 
7.5 h 3.5 cm), BepxymKa BHe3anH0 Tyno 3aocipeHHaH, ocHOBaHne nrnpoKo- 
KJiHHOBHAHoe, Sokobhx mHJioK 10—11 nap (7—9 no KpeiiSy), h3hhok ot- 
ctoheahh, c hohth pobhhm, oueHb cjia6o 3aKpyrjieHHOBHeMuaTbiM CBepxy 
KpaeM, 2 — 3 mm rji. CoijBeTHe —HeKpynHan MeTejiKa, Ha KamAOH bctbh 6 — 
7 6-n;BeTKOBHX 3ohthkob, 3—3.5 cm b ah^m. BpaKTen paHo onaAaiom,He. 

HomKH 30HTHKOB H DjBeTOHOmKH MeCTaMH UOKpHTbl MeJIKHMH 3Be3AUaTHMH BO- 
jiocKaMH hjih nouTH rojibie; peAKne MejiKiie 3Be3AuaTbie bojiockh rjiaBHHM 
o6pa30M Ha bctbhx coabcthh b yrjiy6jieHHHX-6opo3AKax. LJbctkh aobojibho 
KpynHHe, okojio 6 mm b ahbm., thhhhok 16—22 (20! no Kpen6y), THUHHouHaH 
HHTb njiocKan, okojio 1.5 mm aji-, nHJibHHKH ot HpoAOJiroBaTo-3JiJiHnTHuecKHX 
AO npoAOJiroBaTo-HHAeBHAHHX, okojio 3 mm rji. THe3A 3aBH3H 14 — 20 
(15 no KpenSy), pnjibija b tom me nncjie, CHAHune, mmSeraiomiHe, cthjioho- 
Ahh c 6okob cjierKa cmaTtin, ero BepxymKa b njiane oKpyrjian. njioA Hen3- 
BecTeH. 

Tnn: Tailand, Trang, Kao Sung, 800 m, small tree (7 m high) evergreen 
forest, 16 IV 1928, 15 231, kerr (K!). 

3. Sch. hemiepiphytica Grushv. et N. Skvorts. sp. nov. — Planta he- 
miepiphytica. Folia (7) 9—10 (12) foliolata, ad 90 cm longa (petiolo incluso), 
petiolulis in eodem folio 2.5—8 cm longo, foliolis ab ellipticis ad obovata, 
13.5—28.5 cm longis, 4.5—12.5 cm latis, apice subito acuminato, acumine 
ca 1.5 cm longo, basi late cuneata, nervis lateralibus (9) 11—13 (16)-jugis, 
ligula patentissima, late triangulari, apice bidentata, longa, ad 10 mm longa. 
Gemmae floriferae maximae. ad 4 cm longae. ovatae, squamis lignescentibus 


1 CoBpeMeHHoe o6o3Ha^eHHe — npoB. KaxKour, r. KHaHrTpanxaHr. 
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Phc. 3. Scheffleropsis hemiepiphytica Grushv. et N. Skvorts. 


J — ojiHCTBeHHan BeTBt; 2 — ynacTOK CTeSjin c ijBeTOHHoii noHKoii; 3 — to we, c pa3BHTMM Gokobhm 
coi^BeTHeM; 4 — ijBeTOK (aHApoijeit nacTHHHO pGKOHCTpyupoBaH, yBeji. 2); 5 — nonepeqHuB pa3pea 
rniona, yBeji. 2; 6 — tmhhhkh, yBeji, 5; 7 — TH^HHOTOan hhtb c 3 npoBOHHmHMH nywaMH (no npocBeT- 

jieHHOMy npenapaTy) 


dein in bracteas transformatis, basi ramorum inflorescentiae diu persisten- 
tibus. Inflorescentia paniculata laxa lateralis axi generali brevi, ramis paucis 
(4—6) divaricatis, 25—30 cm longis, umbellas paucifloras(5—12 floris) 16—18, 
4.5—5 cm in diam. gerentibus. Flores ignoti. Pedicelli fructiferi 1—1.5 cm 
longi. Fructus globosus, 1.1 cm in diam. Stamina (secundum cicatrices mar- 
gine disci dispositas) (19) 20—21 (22), filamentis taeniiformibus, basi spat- 
hulato-dilatatis, 2 mm longis. Antherae oblongo—ellipticae, 2.5 mm lon- 
gae. Ovarium (8)10—11(13) loculare, stigmatibus tot quot loculi, in stylodiis 
brevibus (0.5 mm longis) siti, infundibuliformes, margine villosi, apice 
columellae a superiore viso rotundo ad ovalem. (Fig. 3). 

T y p u s: Viet-Nam borealis, prov. Hoa Binh, reg. Tuly, mont. Mieng, 
300 m, planta hemiepiphytica, 22 XII 1969, N° 178, I. V. Grushvitzky, 
N. N. Arnautov, Pham Van Nguyen, Ha Thi Dung, Phan Ke Lok, Mai Nghi, 
So Va Ni. 

nojiyann^HT. JIhctbh h 3 (7) 9—10(12) jihctohkob, ,n;o 90 cm jjji. BMecTe 
c nepemnoM; uepemouKH b npe,n;ejiax o,n;Horo jincTa ot 2.5 ,n;o 8 cm jjji., jihctohkh 
ot ajumnTHuecKHX /jo o6paTHOHuu 1 eBH ( a;HHx, 13.5—28.5 cm ^ji. h 4.5— 
12.5 cm nrap., Bepxymna BHe3anHO 3aocTpeHHan, ocTpue okojio 1.5 cm, ocho- 
BaHHe mHpOKOKJIHHOBH^HOe, 60 KOBHX >KHJIOK (9) 11 — 13 (16) nap, H3BIHOK 
flajieKO otctohed;hh, mnpoKoipeyrojibHHH, c 2 3y6u;aMH Ha Bepxymne, ^jihh- 
hbih, /jo 10 mm flji. U,BeTOUHHe hohkh oueHb KpynHHe, ,n;o 4 cm ,n;ji., HHn;eBH ( n;- 
hoh $opMH, c flepeBHHHCTHMH ueinyHMH-SpaKTeHMH (Jy^ymero conjBeTHH, 
flojiro coxpaHHioEqHMHCH b ocHOBaHHH ero BeTBen. CoijBeTHe — pnxjian 
6 oKOBan MeTejina c KopoTKon rjiaBHon ocbio n HeMHorouHCjieHHbiMH (4—6) pac- 
TonnpeHHbiMH bctbhmh 25—30 cm ,n;ji., Ha Ka/Kflon bctbh ho 16—18 MajionjBeT- 
KOBHX (5 —12 n;BeTKOB) 30HTHKOB, 4.5—5 CM B JJJldiM. LJbCTKH HeH3BeCTHH. IIjio- 
flOHOHum 1—1.5 cm flji. njio,ni mapoBH 1 n;HbiH, 1.1 cm b flnaM. Thhhhok (ho py 6 - 
I^aM HO KpaK) flHCKa) (19) 20—21 (22), THHHHOHHbie HHTH JieHTOBHflHHe, KHH3y 
jionaTOBH,n;Ho pacnrapeHHHe, 2 mm ^ji., HbiJibHHKH npoflojiroBaTo-ajuranTHue- 
CKne, 2.5 mm flji. rHe3,n; 3 bbh3h (8)10 — 11(13), pnjibija b tom n^e uncjie, Ha ko- 

POTKHX (0.5 MM flJI.) CTHJIOflHHX, BOpOHKOBH/JHLie, no KpaK) BOpCHCTbie, Bep- 
xymna kojiohkh b njiaHe ot oKpyrjion #0 oBajibHoii (pnc. 3). 

To: CeB. BberaaM, npoB„ Xoa6nHb, pahoH Tyjin, ropa M3H, 300 m 
h.8lk yp. m., nojiyann^HT, b ^cbctbchhom TponnuecKOM Jiecy, 22 XII 1969, 
JNI® 178, H. B. rpymBHn;KHH, H. H. ApHayTOB, OaM BaH HryeH, OaH Ke JIok, 
Xa Txh 3yHr, Man Hrn, Co Ba Hh. 

IlapaTHHH (paratypi). CeB. BberaaM: npoB. Xoa6nHb, panoH Tyjin, 
ropa M3H, okojio 700 m Ha a yp. m., nojiyamujurr, 22 XII 1969, N° 175, 
H. B. rpymBHijKHH, H. H. ApHayTOB, OaM BaH HryeH, OaH Ke JIok, Xa Txh 
3yHr, Man Hrn, Co Ba Hh; npoB. Xoa6nHb, Ha ropHOM nepeBajie 6 jih 3 Man- 
Tny, 3 hh$ht b ropHOM jiecy Ha H3BecTKOBbix CKajiax, 18 XII 1969, N° 144, 
H. B. rpyniBHijKHH, H. H. ApHayTOB, OaM BaH HryeH, Xa Txh 3yHr, OaH 
Ke JIok, Man Hrn, Co Ba Hh; npoB. BnHb^y, ropa TaM,n;ao, b 1 km ot hoc. 
TaM,n;ao, b npH,n;opo;KHHX 3apocjmx, 950 m HaA yp. m., 3hh$ht (Ber.), 
22 XII 1969, Ns 3, H. B. rpyinBHqKHH, H. H. ApHayTOB, OaM BaH HryeH. 

Sect. 2. Scheffleropsis Grushv. et N. Skvorts. sect. nov. — Foliola mar¬ 
gine serrata, ligula in axilla folii sita, subulata, Petala, stamina ac carpella 
numero aequalia (octona). Filamenta unifasciculata. 

T y p u s: Sch . polyandra Ridl. 

JlHCTOUKH C HHJIbUaTHM KpaeM, H3HHOK B na3yxe JIHCTa inHJIOBH/JHblH. 
JlenecTKH BeHUHKa, thhhhkh h hjioaojihcthkh b o^HHaKOBOM HHCJie (no 8). 
THHHHOHHbie HHTH C 1 npOBOflHEqHM HyHKOM. 

4. Sch . polyandra Rild., 1922, FI. Malay Penins. 1 : 888. — Schefflera 
polyandra Ridl., 1917, J. Roy. As. Soc., Str. Br., 75 : 37. 

nepBOHauajibHan h ocTaBmancn e^HHCTBeHHOH xapaKTepncTHKa 3Toro TaK- 
coHa, npHBe,n;eHHaH b 1917, a 3aTeM b 1922 r. Ph^jih, HenojiHa h co,n;ep>KHT pn,n 
HeTOHHocTen. B cbh3h c 3thm HHHce npHBo,niHTCH 6ojiee nojiHoe h yToraeHHoe 
OHHcaHHe ^jaHHoro BH,n;a. 

JKH3HeHHan (JopMa Hen3BecTHa. JIhctbh h3 5 jihctohkob Ha ^jihhhhx ne- 
pemouKax, ot 2 #o 5.5 cm jihctohkh ot oSparaojiaHi^eTHbix flo npo^ojiro- 
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BaTO-aJuiHnTHHecKHx, 11—15 cm flji. h 3—4.5 cm nrap., BepxymKa 3aocTpeH- 
san, ocHOBaHne kjihhobhaho6 , npan peAKOHHjibqaxHH, 6okobhx hchjiok 10— 
12 nap; h3lihok nrajioBHAHHH, ^jihhhhh, 6ojiee 1.5 cm aji. CoijBeTHe — He- 
KpynHan MeTejrca (12.5 cm aji«, no Phajih), 6paKTen paHo onaAaioin;He, hojkkh 
30HTHK0B 1 —1.5 CM flJI., 30HTHKH MajIOIJBeTKOBbie (h3 4 HJIH 5 IJBeTKOB), 1.5 CM 
B flnaM., IJBeTOHOTKKH 0.5 CM RJI. Ho>KKH 30HTHK0B H IJBeTOHOHCKH TOJIbie. I^BeTKH 
6ojiee Mejinne, qeM y Sch. subintegra , okojio 4 mm b amm., thtohok 8, TbiqHHoq- 
HLie hhth n;HJiHH/];pHnecKHe, 2 mm ^ji., nocjie OT^ejieHHH He ocTaBJimomne 3a- 
MeTHHX py6n;oB, hhjibhhkh 3JiJiHHTHqecKHe, 2 mm rji. rHe3A 3aBH3n 8, pbiJibn;a 
b tom me nncjie, cn^anne, roJiOBqaTbie (oKpyrjion $opMbi), 6e3 BopcnHOK no 
npaio. Hjioa Hen3BecTeH. 

T h n : Malaya, Perak, Gunong Keledang, hilltops, very rare, IX 1899, 
JV 2 9673. Ridley (K!). 

Ilpn HajmnnH MHornx oSnpix qepT c APyraMH BHAaMH poAa AaHHHH bha 
OTJ innaeTcn phaom ocodeHHocTen, c6jra>Kaiom;HX ero c poaom Schefflera Forst. 
et Forst. f. 9 to — oAHHanoBoe, HeSojibmoe n onpe,n;ejieHHoe (8) hhcjio qacTen 
b npyrax n;BeTKa, oTcyTCTBne 3aMeTHHX py6n;0B Ha MecTe onaBmnx thhhhoh- 
hlix HHTen, oahh hpoboahiahh nyqoK b nocjieAHHX, donee Mejinne pa3Mepti 
n;BeTKOB, hi. fl. Xoth npocMOTpeHHbm HaMn thhoboh 3K3eMnjinp 6 hji b 6yro- 
Hax, OTAejiLHbie H3 hhx noKa3HBajin pacKpbiBaHne n pacxoncAeHne jienecTKOB, 
a He ona/jamie Bcero BeHHHKa b bha© KajinnTpbi. 

Bee 3to no3BojmeT paccMaxpHBaTb Scheffleropsis polyandra , a cjieAOBa- 
xejibHO h bck) ceKu;Hio Scheffleropsis , nan 3aMeqaTejibHHH npnMep nepexoAHoro 
3BeHa Men^Ay AByMn poAaMH (Scheffleropsis h Schefflera ), a T&iOKe Me>KAy AByMn 
xpndaMH apajraeBHX (Plerandreae h Schefflereae). 

IIpHBeAeHHbiH o63op bhaob Majio H3yneHHoro poAa Scheffleropsisno3Bon.neT 
3aTpoHyTb HeKOTopne HHTepecHbie AHCKyccnoHHbie Bonpocu. ,H,HCKyccHOHHbiM 
npencA© Bcero HBJineTcn Bonpoc o poaoboh npHHaAJienmocTH oxapaKTepn30- 
BaHHbix bhaob. Kan mw y>ne oTMenajiH, Scheffleropsis b nocjieAHee BpeMH pa3- 
hhmh aBTopaMH He npH3HaBajicn b KanecTBe caMocTonTejibHoro poAa h bkjiio- 
qajicn b cocTaB poAa Schefflera (Hutchinson, 1967; Frodin in Eyde a. Tseng, 
1971, Eyde a. Tseng, 1971). Ah a h TceHr (Eyde a. Tseng, 1971), HanpnMep, 
p CBoen HHTepecHOH $HjioreHexHqecKOH cxeMe othocht 3tot poA b cocTaB oa- 
hoh H3 Tpex rpynn bhaob poAa Schefflera , xapaKTepH3yioin;eHCH noJiHMepHHMH 
n;BeTKaMH — Schefflera (polymerous). 

B AehcTBHTejibHocTH me poA Scheffleropsis onpeAejieHHo HBjineTCH caMo- 
CTOHTejibHHM poaom b cocTaBe ApeBHenmeH tph6h Plerandreae , oTjraqancb 
ot poAa Schefflera h APyrnx poaob TpnSbi Schefflereae ijejibiM KOMHJieKCOM ap- 
xanuHHX npH3HaKOB. 9to — nojiHMepHocTb n;BeTKa h KOJie6jnom;eecH, Heonpe- 
AejieHHoe hhcjio qacTen aHApoijeH h rnHenjen, Hajraqne KajiHHTpoBHAHoro BeH- 
HHKa, OTHOCHTeJIbHO apxaHHHblH THH TblHHHOK H HeCTHKOB. 

B padoTe AnAa h TceHra (Eyde a. Tseng, 1971) oScTOHTejibHo A°Ka3aHO, 
hto nojiHMepHocTb b ceM. Araliaceae HBjineTCH He btophhho npnoSpeTeHHon, 
a npHMHXHBHOH qepTOH, CBOHCTBeHHOH, no Bnrbe (Viguier, 1906), c kotophm 
mh cojratfapHbi, TOJibKo Tpn6e Plerandreae. B oTJiHqne ot poAa Schefflera , 
co CBOHCTBeHHHM eMy hoctohhctbom qacTen b npyrax n;BeTKa, ajih bhaob 
Scheffleropsis (HCKJnoqan Sch. polyandra) xapaKTepHa HeonpeAejieHHocTb hx 
HHCjia c KOJiedaHHHMH b AOBOJibHo 3HaqHTejibHbix npeAejiax. Tan, Rim Schef¬ 
fleropsis hemiepiphytica, no HaniHM noAcqeTaM, thhhhok 6hjio 19 y A fi yx, 20 
y^qeTHpex, 21 y qeTbipex, 22 y A fi yx h 23 y oahoto o6pa3n;a hjioaob (noAcqeT 
no py6n;aM oTnaBuiHx TbiqnHOK); rae3A 3aBH3H 6biJio 8 y oAHoro, 9 y AByx, 10 
y 15, 11 y 11, 12 y hhth h 13 y A fi yx HCCjieAOBaHHbix o6pa3n;oB hjioaob. 

Aha h TceHr othocht KajiHHTpoBHAHocTb BeHqnKa y Tupidanthus calypt- 
ratus HapnAy c npHHaAJie>KHocTbio ero k Tanon cnen;HajiH3HpoBaHHOH ?KH3HeH- 
hoh $opMe, nan jinaHu, k qepTaM 3BOJHon;HOHHOH npoABHHyTocTH. OAsano 
eABa jih cjiyqanHO, hto onaAaioiAHH ijejiHKOM KajiHHTpoBHAHHH BenqnK Tan 
xapaKTepeH ajih APBBHeii Tpndbi Plerandreae b n;ejioM, dyAyun AnarHocTHqecKOH 
qepTOH TaKHX poaob, nan Tupidanthus Hook f. et Thoms., Plerandra A. Gray 
(y qaera bhaob), Octotheca R. Viguier, Plerandropsis R. Viguier, Tetrapla- 
sandra A. Gray (peAKo jienecTKH CBo6oAHHe), Poekeliopanax Harms h Indokin - 
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gia Hemsl. y npe^CTaBHTejien me APyrnx Tpn6 3Ta oco6eHHocTB, gcjih h npo- 
hbjihgtch, to jiHmB y oT^ejitHHX bhaob h name Bcero nan cBoero poAa aHOMa- 
jihh (EjiyMeeB, 1970; Xa Txn 3yHr, 1972, n apO- rtoaiOMy mojkho npGAnojia- 
raTb, hto b npe^ejiax ceM. ^raZmceaeaTanGpTaHBJiHGTCHHGpTOHnpiiMHTHBHOH. 



Phc. 4. ITonepeHHHH cpe3 thhhiiohhoh hiitii Scheffleropsis angkae (Craib) 
Grushv. et N. Skvorts. (1) ii Sch. subintegra Craib (2) 

HeKoiopne ^epTLi apxan3Ma cbohctbghhli h b agjiom aobojibho cneijHajm- 
3HpoBaHHHM THHHHKaM npGACTaBHTGJiGH po^a Scheffleropsis, nan n Been TpnSii 
Plerandreae. Ohh hmgiot, nan mh noKa3ajra, kopotkhg h hjiockhg (jightobha- 
HHG) THraHOHHHG HHTH C 3 npOBOAHIAHMH HyTOaMH (pHC. 4). II 0 CJIGAH 66 CpGAH 
AByAOJibHHx xapaKTGpHO rjik Magnolia grandiflora L. (CKBopn;oBa, 1958) 
h APymx npGACTaBHTGjiGH H3 HaAnopHAKa Magnolianae (TaxTaAHora, 1964, 
1966), a TaKJKG, no hocjigahhm a^hbem (Dickison, 1970), ajih hgkotophx 
ApoBHiix npGACTaBHiGjiGH HaAnopHAKa Dillenianae. IIpobgabhhog HaMn H3y- 
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qeHne thuhhouhlix HHTen y Tupidanthus calyptratus no^TBep^HJio Hame npefl- 
nojiojKeHne, uto TpexHepBHocTb cBOHCTBeHHa thhhhohhhm hhthm Taione h 
aToro npe,n;ciaBHTejiH Plerandreae. 

B OTjiHHH© ot bhaob po,u;a Schefflera bh^ei Scheffleropsis xapanTepH 3 yioTCH 
Taione o6pa30BaHneM ^eranx py 6 u;oB no npaio flHCKa Ha MecTe ona,n;aioin;HX th- 
uhhok. 3Ta oco 6 eHHocTL CBOHCTBeHHa Tanjne BH^aM po,n;a Plerandra , uto bh- 
HBjieHo Cmhtom h CToyHOM (Smith a. Stone, 1968), a Taione, no HamnM Ha- 
6 jno,n;eHHHM, po,n;y Tupidanthus. 

Oco6hh HHTepec npe^CTaBjineT CBoeo6pa3Han CTpyKTypa pbiJibijeBOH no- 
BepxHocTH Ha CTHjionoAHHX y bh,o;ob Scheffleropsis. Cpe,n;H hhx Ha 6 jno ( n;aioTCH 
nepexo^H ox thhhuhhx HH36eraioin;HX ptiJien; (pbmbn;eBbie rpeSmi) ,n;o bopoh- 
KOBH^Hbix pbiJieu; Ha kopotkhx cTHJioflHHX h flajne ,n;o cneu;HajiH3HpoBaHHHX 
ch^huhx pHJien;, nan y bhaob po^a Schefflera H 3 subsect. Heptapleurum Harms 
(pnc. 5). OTcyTCTBHe CTHJioflHH h HH36eraioin;He ptuibija, BHTHHyTbie b BH,n;e 
H3HUKa b/jojib cyrypn (inBa) njioflojmcTHKa, hbjihiotch xapanTepHon uepxoH 
npnMHTHBHbix Magnoliophyta (TaxTa^nora, 1970:31). IIpHMepHO Tanon xa- 
paKTep HMeeT pbiJiBijeBaH noBepxHOCTb y Scheffleropsis angkae n Sch. subin- 
tegra , xapaKTepH3yioin;HxcH Tan/ne HanSojibmen CTeneHbio nponBjieHHH nojin- 
MepHocra u;BeTKa b H3yqaeMOM po,n;e. 

BHmen3Jio>KeHHoe, o i ieBH,n;Ho, xapanTepH 3 yeT po,n; Scheffleropsis Hapn^y 
c mohothhhhm po,o;oM Tupidanthus n BCio Tpii 6 y Plerandreae nan BecbMa npn- 
MHTHBHyio apxanuHyio rpynny. Bee ceM. Araliaceae b cbh3h c 3thm npe,n;cTaB- 
jineTcn 3HauHTejibHo 6 ojiee ^peBHHM b cBoeM npoHCxojn,n;eHHH, ueM 3to mhcjih- 
jiocb ,n;o cnx nop, h axo Bnojme corjiacyeTcn c He^aBHHM HHTepecHHM npe,n;no- 
jiojKeHHeM B. H. TnxoMnpoBa (1972). 

KocHeMcn b 3aKJiioueHHe Bonpoca o BeponTHHx poflCTBeHHbix cbh3hx 
Scheffleropsis. HecoMHeHHa ero cbh3b c /jpeBHHM MOHOTnnHbiM po,n;oM Tupi¬ 
danthus , c kotophm He cjiyTOimo #0 nocjieflHero BpeMeHn CMemHBajin hh.ho- 
KHTancKne o 6 pa 3 u;H bhaob 3 Toro po,n;a (Viguier, 1923). Tupidanthus calyptra¬ 
tus Taione jmaHono,n;o 6 Hoe (b 3pejioM B03pacTe) pacTemie c jihctbhmh cxo^Horo 
CTpoeHHH (ho c 6 ojibmHM hhcjiom 6okobhx jhhjiok), 6okobhm con;BeTHeM h ,n;e- 
peBHHHCTblMH IJBeTOHHHMH HOUHaMH. 

He MeHee 6jih3ok Scheffleropsis k TnxooKeaHCKOMy po,n;y Plerandra , ot- 
jiHnaioin;eMycH HajinuneM 2 n 6ojiee npyroB tbfihhok. 3aMeraM, hto y o^Horo 
BH,n;a — P. bakeriana A. G. Sm. — thuhhkh oSbiuho pacnojio>neHH oflHopnflHO 
n no uncjiy (15—20) Taione npnSjiHjnaioTCH n xapanTepy aH,n;poi];eH y Schef¬ 
fleropsis. 

C flpyron ctopohh, HecoMHeHHbi po,n;cTBeHHHe cbh 3 h Scheffleropsis c or- 
Pomhhm naHTponHuecnnM po^oM Schefflera , ocoSeHHo c npe,n;cTaBHTejiHMH 
ero noflcenijHH Octophyllae Harms h noHnpexHo c H3ojiHpoBaHHO ctohiu;hm 
b Hen BbexHaMcnnM bh^om Sch. tunkinensis R. Viguier. nocjie^Hnn, HeBHCOKHH 
nycTapHHB npyTux H3BecinoBbix cnjioHOB (rpymBHii;HHH h CnBopu;oBa, 1969), 
no pn/iy oco 6 eHHocTen npe^cTaBjineT C 06010 nan 6 bi MHHHaTiopHyio hohhio 
Scheffleropsis hemiepiphytica. Ta me CTpynTypa JiHCTbeB, Te jne 6 onoBHe co- 
u;BeTH h cxo^Horo CTpoeHHH, Tanne ;ne ,n;epeBHHHCTBie ijBeTouHBie nounn h t. ,p;. 
B ijejioM me, noHeuHo, Sbijio He cjiyuairao, xoth h HenpaBHJibHo, oTHeceHne pn- 
,n;oM aBTopoB po,u;a Scheffleropsis b cocTaB po,n;a Schefflera. B 3 tom oTHomeHHH 
oco 6 eHHo HHTepecHa MOHOTunHan cenu;HH Scheffleropsis , npe,n;cTaBjiHiom 1 aH 3a- 
MeuaTejibHoe nepexo,n;Hoe 3BeHO Me^y abymh Ha3BaHHHMH po,n;aMH. 

B CBeTe H 3 jion«eHHoro moh^ho npHTnuecnn no^onra n 3bojiioi];hohhoh cxeMe 
JIh (1942), r,n;e Schefflera bhboahtch ot po,n;a Tupidanthus *ie pe 3 B 3 HTyio 
b cno 6 nn (cxeMa cocTaBjieHa tojibho Ha MaTepnajie nHTaacnHX npe,n;cTaBHTejieH 
ceMencTBa) Plerandra. HaM npe^CTaBjineicn 6 ojiee jiorauHon jihhhh ot Tu¬ 
pidanthus n Schefflera hmchho uepe 3 Scheffleropsis. Otmcthm, hto K)ro-BocTon- 
Han A3hh HBjmeTCH He tojibho o 6 jiacTbio pacnpocTpaHeHHH Tupidanthus ca¬ 
lyptratus h bh^ob po,n;a Scheffleropsis , ho h 6 oraTenmHM n, oueBn^Ho, Han 6 ojiee 
.nipeBHHM ijeHTpoM po,u;a Schefflera. Po^ me Plerandra , nan n flpyrne TnxooneaH- 
enne po,n;bi tph 6 h Plerandreae , MojneT npe,n;cTaBjiHTb C 06010 cjienoe OTBeTBjie- 
Hne ot axon rjiaBHon 3Bojiiou;hohhoh jihhhh h o 6 jiacTb octpobob Tnxoro oneaHa 
mh MOH^eM paccMaTpHBaTb nan btophhhhh i^eHTp pa 3 BHTHH Plerandreae . 
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Pnc. 5. Tnnu pmieu, y bh^ob Schef- 
fleropsis Ridl. 

1 — Sch. anghae (Craib) Grushv. et N. 
Skvorts., yBeji. 4; 2 — Sch. anghae JSfi 957, 
yBeji. 4; 3 — Sch. subintegra Craib, yBeji. 
4; 4 — Sch. hemiepiphytica Grushv. et N. 
Skvorts., yBeji. 4; 5 — Sch. polyandra 

Ridl., yBe:i. 6. Ha huokhux pucynnax bh«- 
hu (BHfl CBepxy) nOBepXHOCTb flHCKa H 
CJieHbi ot onaBuiux tuhhhok 
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AKaAeMHH Hayn CCGP, 

JlemmrpaA- 


yRK 581.48 : 582.572.2 

T. A. KoMap 

APHJIJIOHUM HEKOTOPMX BHftOB SCILLA 

G. A. K O M A R. ARILLOIDS OF SOME SCILLA SPECIES 

YcTaHOBJieHo, hto ajih ceMHH 7 onncwBaeMbix Me30Mop<j)Hbix bhaob poAa Scilla xa- 
paKTepHO HajiHune apnjuioiiAOB b BiiAe pa3pacTamiH Hapynmoro nirreryMenTa b o6jiacTH 
3K30CT0Ma hjih pa<j>e. BbiAejieHo 3 pa3H0BHAH0CTH apnjiJioHAa y HccJieAOBaHHbix bhaob. 

BuHCHeHiie MopcfrojioriraecKOH npnpoAH pa3jiHUHHX o6pa30BaHHH Ha ce- 
MeHH HBjineTCH oahhm h 3 cym;ecTBeHHHX ycjioBHH ycTaHOBJieHHH ^HJioreHe- 
THnecKHX cBH3en. Ho, k co>KajieHHio, HCCjieAOBaTejin ao chx nop nyTaiOT apnji- 
jiycH c apnjuiOHAaMH, Ha hto HeoAHonpaTHO o6pam;aji BHHMaHne H3BecTHHH 
Mop^ojior BaH a®P Ilenji (van der Pijl, 1957, 1969). 

ApnjiJiycH, no onpeAejieHHio MHornx Mop$ojioroB (6ojiee hoapo6ho 
cm. KoMap, 1965), — 3to bhpocth $yHHKyjiioca b odjiacra pydnnKa, o6jie- 
raioiRHe ceMH ijejiHKOM hjih nacTHHHO h He cpaciaioiRHecH c ceMeHHOH KoncypoH. 
3aKJiaAHBaioTCH ohh o6hhho ao onjioAOTBopeHHH, ho nojiHoro CBoero pa3- 
bhthh AOcraraioT nocjie onjioAOTBopeHHH. Aphjijiohah — 3to pa3jran- 
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Horo po,n;a pa3pacTaHHH Hapynuaoro HHTeryMeHTa, BcerAa pa3BHBaioin;HecH 
nocjie onjio,n;oTBopeHHH ceMnnouKH. ,H,jih 6oJiee KOHKpeTHoro o6o3HaueHHH pa3- 
HOBHflHocTeii apnjuiyca h apnjuioHAa uacTo ynoTpebjimoTcn TepMHHti CTpo- 
$hojib h KapyHKyjia. Ctpo^hojil — 3to pa3H0BHAH0CTb apmuion^a 
b BH,u;e pa3pacTaHHH HapymHoro HHTeryMeHTa b/jojib pa$e. KapyHKyjia — 
3to 6ojiLmeH uacTbio pa3pacTaHne HapymHoro HHTeryMeHTa b o6jiacTH MHKpo- 
HHJie, TaKJKe pa3H0BH,n;H0CTb apHJiJioH,n;a. 

Hama 3aAaua — H3yuHTb cTpoeHne h npnpoAy ceMeHHHX BbipocTOB y npe^- 
CTaBHTejien ceM. Liliaceae h b hbcthocth, y bhaob Scilla . 

JlnjieHHbie A a BHo npHBJieKajin BHHMaHne HCCJieAOBaTejien BCjieACTBne 
Gojjbinoro Mop^ojiornqecKoro pa3HOo6pa3HH hx h, b uacTHOCTH, H3-3a hbjihhhh 
caMHX pa3Hoo6pa3HHX npH,n;aTKOB 3aBH3H, ceMnnouKH h ceMeHH. Tan, b pa- 
6oTe M. H. CaBHeHKo h I\ A. KoMap (1965) hoapo6ho onncHBaioTCH ceMnnouKH 
pn^a npe^CTaBHTejien jiHJienHHx, OTMeuaeTCH Hajmune $yHHKyjinpHHX o6Ty- 
paTopoB. HeTOJiHTn;KHH (Netolitzky, 1926) oTMeuaeT, uto b ceM. Liliaceae 
HMeiOTCH apHJiJiycHbie o6pa30BaHHH, npoHCxoflHmne ot $yHHKyjnoca, h, KpoMe 
Toro, 3JiaHocoMbi 1 b BH^e pa3pacTaHHH ceMeHHoii oSojiohkh. 3to 3ByuHT oueHb 
HeTOHHo, Tan nan ajianocoMH MoryT Slitb no CBoen Mop^ojiorHqecKOH npnpoAe 
Kan apnjiJiycaMH, Tan h apnjuioHAaMH, a Tanme h APyrnMH pa3pacTaHHHMH 
ceMeHHOH oSojioukh. 

Xy6ep (Huber, 1969) noApa3A©JiHeT ajianocoMbi Liliiflorae Ha £H<|)(|>y3HBie 
(y Puschkinia) h oTrpaHHueHHne. OTrpaHHueHHbie oh b cboio ouepe^b noApa3- 
AejineT Ha 5 rpynn b 3aBiiCHM0 CTH ot MecTa hx bo3hhkhob6hhh. B uacTHOCTH, 
3JianocoMH Scilleen (5 rpynna) oh cwraeT (iicxoah H 3 Bresinsky, 1963) bo 3- 
HHKaK>H];HMH h 3 Hapynmoro HHTeryMeHTa b6;ih3h MHKpouHJie h flance H3 Ha- 
pymHoro 3HHAepMHca ( Scilla bifolia , S. sibirica). HmepecHa pa6oTa IIIneTa 
(Speta, 1971), kotoplih oTMeuaeT, hto TKaHb ajianocoMa Scilla nojimuioHAHa, 
BHemHHH me TKaHb HapymHoro HHTeryMeHTa Scilla flHnjioHflHa. IIIneTa He 
yTOHHneT Mop^oJiorHuecKyio npnpoAy 3JianocoM Scilla . 

E. B. Mop,n;aK (1970) b odcTOHTejibHon pa6oTe o npojiecnax CoBeTcnoro 
Coio3a oTMeuaeT Hajinune apnjuiyca y bhaob H 3 ahkjiob Bifoliae , Roseniae , 
Sibiricae , ho TepMHH apnjuiyc ynoTpedjineTcn eio b mnpoKOM cMncjie, t. e. 
BRjiiouan apnjuioHAH. Mopflan cunraeT, hto houth y Bcex bhaob Ha3BaHHtix 
ijhkjiob HMeeTCH CTpo^nojib, h tojibko y S . mischtschenkoana ( = S . tubergeni- 
ana) HMeeTCH KapyHKyjia (ccujiKa Ha Stearn, 1950). O^saKo BaH a©P nenji 
Ha3biBaeT ceM. Liliaceae b pnAy ceMencTB, y kotoplix o6HapymeHH apnjuiOHAbi- 
B uacTHocTH, y Scilla bifolia , no mhchhio BaH %e p nenjia, HadjuoAaeTCH th- 
nHHHan KapyHKyjia, a He CTpo$HOJib. TaKHM o6pa30M, nan bhaho H3 Btime- 
CKa3aHHoro, npnpo^a ceMeHHHX npnAaTKOB bhaob Scilla He coBceM HCHa. 

Mli HCCJieflOBajiH 6 bhaob Scilla , cohpaHHbix Ha ropnax EoTaHnuecKoro 
caAa AH CCCP b JleHHHrpaAe n Ha KOJiJieKUjHOHHOM yuacTKe 6jiaroAapn jiio- 
6e3H0CTH Mop^aK. CoOnpajiHCb u;BeTKH h hjioah Ha pa3HHX CTa^nux pa3BH- 
thh. IlpHroTOBJiHJiHCb nocTOHHHbie npenapaTH no o6m;enpHHHTOH n;HTOJiorH- 
uecKOH MeTOAHKe. HaMn nccjieAOBajiHCb cjieAyiomHe bhah: Scilla sibirica 
subsp. sibirica ; S . sibirica subsp. caucasica (Miscz.) H. Mordak; S. mo- 
nanthos C. Koch, S. mischtschenkoana Grossh. 113 FojuiaHAHH, S . tuberge- 
niana H3 HaxnueBaHCKOH AGGP (subsp. S. diziensis ), S . winogradowii Sosn., 
S . rosenii C. Koch, S . puschkinioides Regel. 2 

Bee HeejieAOBaHHLie ceMnnouKH bhaob Scilla aHaTponmie, AaynoKpoBHLie, 
KpaccHHyn;ejiJiHTHBHHe, y KamAon HMeeTCH HeSoJibmon ^yHHKyjmpHHH 06- 
TypaTop, noHBJiHioEAHHCH b nepnoA o6pa3oBaHHH MaKpocnoponjHTa h coctoh- 
iu;hh h 3 3HHAepMajibHoro pnAa KpynHHx oBajibHbix KjieTOK c 6ojn>mHMH 
HApaMH, OKpyH^aiomHx 6ojiee MejiKne, hjiotho pacnojiomeHHHe KJieTKH. nocjre 
onjioAOTBopeHHH odTypaTop HauHHaeT pa3pymaTbcn h k nepnoAy o6pa30BaHHH 
MHoroHAepHoro 3HAocnepMa y me Majio 3aMeTeH. 


1 3jiaHocoMH, no P. E. JleBHHon (1957), — 3 to oco6bie npnAaTKH ceMHH, hjioaob 
h Apyrnx opraHOB, 6oraTue HmpHHMH MacJiaMH n npnBJieKaioiAHe MypaBbeB. 

2 Ha 3 BaHHH bhaob Scilla hphboahtch no MopAaK (1971). Bo «Ojiope CCCP» Scilla 
caucasica h S. diziensis TpaKTyiOTCH Kan caMocTOHTejibntie bhah. 
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y Bcex HeejieflOBaHHHX BHflOB Scilla obHapynceHbi Tannce apHJUiOHAitf, pa3- 
pacTaHHH HapyjKHoro HHTeryMeHTa b o6jiacra 3K30CT0Ma hjih pa$e. ApnjiJio- 
hah HaraHaioT pa3pacTaTbCH bo Bcex cjiyuanx nocjie onjioAOTBopeHHH, npn- 
MepHO b nepnoA hokoh 3nroTbi, ao abjibhhh nepBHUHoro HApa 3HAocnepMa. 


Phc. 1. CxeMH o6m;ero BHAa ceMHH Scilla c apnji- 
JIOHAaMH 

A — Scilla sibirica subsp. sibirica; E — S. sibirica subsp. 
caucasica ; B — S. rosenii ; r — S. monanthos. c — ceMH; 
a — apnjiJioHfl 


A 


c 


at c 


a / c 


* 


5 




Pa3BHrae apnjuioHAOB H^eT aobojilho MeAJieHHO. Bee nccjieAOBaHHbie bhah 
Scilla no $opMe apnjuioHAa mojkho pa3AejiHTb Ha 3 rpynnn. K I rpynne 
mojkho oraecTH apnjuioHAH 6ojibmHHCTBa nccjieAOBaHHbix bhaob : Scilla 
sibirica , S . sibirica subsp. caucasica , S. monanthos , S . winogradowii , S . ro¬ 
senii . y ceMHfioueK 3THX bhaob b nepnoA hokoh 3nroTH mo>kho Ha6jiiOAaTi> 



Phc. 2. IIpoAOJiLHHe cpe3H apHJUionAOB Scilla 

A — Scilla rosenii ; E — S. sibirica subsp. sibirica. c — ceMn; en. u — BHyTpeHHHft HHTeryMeHT; 

u — ocTaTOK Hyi^ejiJiyca; 3 — 3apo«Hm 


eABa 3aMeTHoe yrojimeHne (6yAym;HH apnjuiOHA) HaA obTypaTopoM h oTAejib- 
Hue MHT03H B HeM. Ho K TOMy BpeMeHH, KOrAa 3HAOCnepM CTaHOBHTCH MHOrO- 
HAepHHM h ^opMnpyeTCH 3apoAHm, apnjuiOHA yuce xopomo 3aMeTeH b bhab 
onpyrjioro yTOJimeHHH ceMHHOHCKH. B A^JibHenmeM hpohcxoaht pa3pacTaHne 
Been oSjiacTH 3K30CT0Ma (uacra Hapyumoro HHTeryMeHTa, o6pa3yioin;ero mhk- 
pOHHJie). y C$OpMHpOBaHHHX CeMHH apHJIJIOHA HMeeT BHA HeMHOrO KOCO epe- 
3aHHoro neHBKa, He>KHoro, nojiynpo3pauHoro, 6ejioro n;BeTa (pnc. 1), Ha npo- 
AOjibhom cpe3e ceMeHH AByxjionacTHoro (pnc. 2). Aphjijioha o6pa3yeTCH 6 ojib- 
men uacTbio 3a cueT pacTHJKeHHH KJieTOK h uacTHUHo 3a cueT abjibhhh. KjieTKH 
anHAepMHca apnjuiOHAa yAJiHHeHHne, MeHbmero pa3Mepa, ueM ocTajibHtie 
KJieTKH, cHabjKeHBi nannjiJiaMH. IlanHjiJiH rycTO 3anojiHeHH E(HTonjia3MOH, 
ocobeHHo y He3pejiux ceMHH, hto cBHABTejibCTByeT 06 hx Sojibihoh $h3hojio- 
rnueCKOH aKTHBHOCTH. ApHJIJIOHA COCTOHT H3 AOBOJIBHO TCCHO (Ha paHHHX 
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CTa/jHHx) pacnojiojKeHHHX OBajitHtix napeHXHMHBix KJieTOK c MajieHBKHMR 
BaKyojiHMH. K co3peBaHHio ceMeHH KJieTKH apnjiJioHffa pacnoJiaraiOTCH He- 
ckojibko 6oJiee pnxjio, b hhx o6pa3yioTCH 6ojn>niHe BanyojiH, 3anojraeHHBie 
jkh,h;khm KJieTOHHHM cokom. 06ojiohkh KJieTOK 3pejioro apHJiJiOH,n;a He>KHBie r 
TOHKne, H3BHJiHCTtie (neM flocraraeTCH 6ojibmaH hjiothoctb hx pacnojiome- 
hhh), H,n;pa ,n;e$opMHpoBaHHLie, b u;HTonjia3Me paccenHH MajieHBKne Kanjra 
3$HpHHX Maceji. Beet apHJiJioH,n; hokpbit tohkhm cjioeM KyraKyjiH, y Scilia 
sibirica apHjuioH,n; hcckojibko KpynHee, neM y flpyrnx HCCJie^oBaHHHx bh^ob 
3toh rpynnLi h pa3BHBaeTCH oh 6bicTpee. napeHXHMHtie KJieTKH 3pejiBix apnji- 
jioh/iob HCCJie,n;oBaHHHx bhaob xapaKTepn3yiOTCH HajimmeM H,n;ep c pa3jiHHHHM 
KojnrcecTBOM H^ptiineK (2—4— 6 h t. 

Ko II rpynne apHJuioH,n;oB Scilia othochtch 3 JianocoMH o,n;Horo Bii^a — 
S. mischtschenkoana (= S . tubergeniana H3 rojuiaH^HH) h S . mischtschen- 
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A — Scilla mischtschenhoana=S. tubergeniana', B — S. mischtschenkoana = S. diziensis ; B — nponojib- 
Huii cpe3 apHJiJiOHfla S. mischtschenhoana= S. tubergeniana. a — apHJiJioHA; c — ceMn; ck — ceMeHHaft 

Kowypa 


koana (= S . diziensis 113 Hax. AGGP). CeMeHa 3toto BH,n;a npojiecKH]JcHa6- 
jKeHLi 6ejiHM KOJibu;eo6pa3HHM 6ojibihhm mhchctbim apnjuioHflOM, o6pa- 
3yioin;HMCH b/jojib pa$e (pnc. 3). y rojmaHACKoro 3K3eMHJinpa ceMeHa 6ojie& 
KpynHwe, a apHJiJioH,n; hockojibko MeHBmero pa3Mepa, qeM y ^HKoro 
npe,n;cTaBHTejiH 3Toro BH,n;a H3 Hax. AGGP. 

ApajuioHA 3pejiHX ceMHH Scilla mischtschenkoana , KaK h ceMHH flpyrnx 

HCCJie^OBaHHHX BHflOB Sdlla , COCTOHT H3 60JIBIHHX OBajIBHBIX HapeHXHMHBIX 
KJieTOK C H3BHJIHCTHMH o6oJIOHKaMH, HeOoJIBHEHMH Me>KKJieTHHKaMH, 60JIB- 
IHHMH BaKyOJIHMH H ^e^OpMHpOBaHHHMH HflpaMH. Y He3pejIBIX CeMHH KJieTKH 
apajuioH^a pacnoJiaraiOTCH hjiotho, rycTo 3anojraeHBi n;HTOHJia3MOH, H,u;pa 
6oJIBHIHe C xopomo 3aMeTHBIMH H^pHHIKaMH. KJieTKH 3HH,n;epMHCa apHJIJIOH^a 
(pnc. 3, B) HMeiOT He6ojiBmoH pa3Mep, BBiTHHyTH b fljiHHy h CHaSmeHH co- 
coHKaMH (nanHJiJiaMH), o6hhho rycTo 3anojiHeHHHMH n;HTonjia3MOH, oco6eHHO 
y apnjuioHAOB 3ejieHBix ceMHH. B n;HTonjia3Me kjictok apnjijiOHfla peccenHH 
KanejiBKH 3$hphbix Maceji. Hepe3 cepe^HHy apEJUion^a npoxo^HT npoBO^H- 
io;hh thjk, KJieTKH, 4 npHJieraiomHe k Tnmy, cpaBHHTejiBHo MeHBmero pe3Mepa. 
Becb apnjuioHA hokpht tohkhm cjioeM KyTHKyjiH. Y 3pejioro ceMeHH o6ojiohkh 
KJieTOK apHJijioH,n;a TOHKne, HemHue, jierKo CMHHaioTCH, pa3pHBaiOTCH h 06- 
pa3yiOT nojiocTH. 
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ApHJiJiOHflH bthx ppyx rpynn y 3pejibix ceMHH npojiecKH bhabjihiotch 
CBOHM fiejIHM DjBeTOM no CpaBHeHHK) C TeMHLIMH CeMeHaMH. 

K apHJiJiOHAaM III rpynnH mo;kho othgcth apHJiJion^H Scilia puschkini- 
oides . Aphjijioha y hhx HMeeT bha BajiHKOo6pa3Horo BopoTHHHKa Bonpyr 
3K30CT0Ma (pnc. 4), t. e. pa3pacTaeTcn Hapy>KHbiH HHTeryMeHT Bonpyr mhk- 
ponnjie. TaKHM o6pa30M, mli 3Aecb HMeeM abjio c oahoh h 3 pa3H0BHAH0CTeH 
apnjuiOHAa, c KapyHKyjion. OHa xopomo 3aMeTHa y HeA03pejibix ceMHH, ho 
y 3pejiHX ceMHH ee 3aMeraTL Tpy^Ho, Tan nan OHa SbiBaeT onpameHa b tot nee 
n;BeT, hto h ceMH. Ha CTaAHH MHoroKJieTonHoro 3apoAi>iina apnjuiOHA y>Ke hohth 
C^O pMHpOBaH, COCTOHT H3 HJIOTHO paCHOJIO>KeHHbIX KpyHHtlX napeHXHMHHX 
KJieTOK C SoJIblHHMH HApaMH. Pa3Mep KJieTOK B03paCTaeT OT Kpan 3K30CT0Ma 
KHapynm, o^HOBpeMeHHo yBejiHHHBaeTCH h phxjioctl hx pacnojio;KeHHH. 
3nH,o;epMajiLHHe KjieTKH apnjuiOH^a h hx HApa no cbohm pa3MepaM hohth 
baboc npeBoexoAHT ocTaJibHbie ero hjicthh h HApa. Ha 3toh cTa^nn enje an- 


Phc. 4. CxeMM o6m;ero BH^a 
ceMeHH Scilla puschkinioides 
c apHJiJiOHAOM {A) h npo^ojib- 
HtiH cpe3 apiijuioiifla (B). 

c — ceMH; a — apHJiJiOHfl; 

6H. U — BHyTpeHHHil HHTeryMeHT 



THBHO HflyT ABJI6HHH, 3aMCTHbI MHT03H, KJieTKH apHJIJIOHAa ryCTO 3anOJIHeHbI 
n;HTonjia3MOH, BCTpenaioTCH HApa c A®yMH HApnniKaMH. B KJieTKax, Jie/Kanptx 
hoa apnjuioHAOM, oneHL MHoro pa$HA. Bee 3 to tobopht o Sojibihoh $yHKn;HO- 
HajiLHon aKTHBHocTH apnjuiOHAa. y 3pejiHX ceMHH pa3Mep KJieTOK apnjijionfla 
CHJIbHO yBeJIHHHBaeTCH, HO Me>KKJieTKHHKH OCTaiOTCH OHeHL HeSoJIbHIHMH; 
CTeHKH CTaHOBHTCH H3BHJIHCTHMH, B KJieTKBX HOHBJIHIOTCH SoJIbHIHe BaKyOJIH*, 
pa3Mep >Ke HAep He yBejinnuBaeTCH. Pa$HAH b ocHOBaHHH apnjuiOHAa nacTHHHo 
pacTBopnioTCH, h H,n;Ho6jiacTH o6bprao nycTbie. no-BHAHMOMy, aKTHBHan abh- 
TejiLHOCTb apHJiJiOHAa 3aTyxaeT k MOMeHTy hojihoto co3peBaHHH ceMHH. 

TaKHM o6pa30M, mo;kho c^ejiaTL npe^BapnTejiLHHH bhboa, hto y Scilla 

HMeeTCH 3 pa3HOBHAHOCTH apHJIJIOHflOB. nepBan pa3HOBHAHOCTb — HeTHHHH- 
Han KapyHKyjia — pa3pacTaHne oSjiacra $yHHKyjnoca HaA o6TypaTopoM 
h npoTHBOJien{ain;ero Kpan Hapy>KHoro HHTeryMeHTa. TaKan HeTHnHHHan 
KapyHKyjia Ha6jnoAaeTCH y Scilla sibirica ssp. sibirica h ssp. caucasica , S. mo- 
nanthos, S. winogradowii , S. rosenii . BTopan pa3H0BHAH0CTb apnjuion^a — 
THHHHHaH CTpo$HOJiL — pa3pac r raHH6 Hapyn^Horo HHTeryMeHTa baojib pa$e — 
npneyma S . mischtschenkoana. Cthph (St earn, 1950) oihhSohho Ha3HBaeT ee 
KapyHKyjioH. TpeTLH pa3H0BHAH0CTb apHJiJioHAa — pa3pacTaHne Kpan Hapy>K- 
Horo HHTeryMeHTa b BHAe BajiHKa, no <$opMe THnHHHan KapyHKyjia — Ha- 
6jno,n;aeTCH y Scilla puschkinioides ; ho b oTjiHHne ot o6lihhlix thhhhhijIX Ka- 
pyHKyji OHa y 3pejiwx ceMHH 6biBaeT oKparaeHa Tan nee, KaK h ceMH. 

Poa Scilla HacHHTLiBaeT bo BceM Mnpe okojio 100 bhaob (Melchior, 1964), 
ho AaJiBKO He Bee bham xapaKTepnayiOTCH HajiHHneM apnjuioHAOB. Ectl rpynna 
KCepOMOp$HLIX BHAOB, y KOTOpbIX 3BOJIIOIi;HH CeMeHHOrO pa3MHO>KeHHH He 6bIJia 
CBH3aHa c HajiHHneM apHJiJiOH,n;a (ceKijHH Barnardia , Prospero) (Mop^an, 
1971). Hccjie,n;yeMbie hbmh bhah Scilla , HMeionjHe ceMeHa c apnjuiOHAaMH, 
npHHaAJie>KaT k rpynne Me30Mop$Hbix KpynHon;BeTKOBbix bhaob. MopAaK 
npeAnojiaraeT, hto b poAe Scilla S . mischtschenkoana HBjineTCH 6ojiee ap®b- 
hhm bhaom, a S. sibirica — cpaBHHTejibHo mojioabim. Hcxoah H3 3Toro, mo>kho 
npeAnojio>KHTb, hto b poab Scilla hpohcxoaht peAyKn;HH apnjuiOHAa. Bojiee 
KpynHHe ceMeHa Scilla mischtschenkoana c Sojibhihm apnjuiOHAOM MeHee 
yAo6Hbi a^h pacnpocTpaHeHHH HaceKOMbiMH, neM ceMeHa Scilla sibirica hjih 
S. rosenii c HeSojibmHM apnjuiOHAOM. 


1507 



JIHTEPATyPA 


K o m a p T. A. (1965). ApnjuiycBi, hx npiipofla, CTpoeHne h ^yhkahh. Eot. >k., 
50, 5. — JleBHHa P.E. (1957). Gnoco6u pacnpocTpaHeunn hjioaob h ceMHH. — M o p- 
A a k E. B. (1970). IIpojiecKH CoBeTCKoro Coi03a. I. Mop^ojioro-aHaTOMHHecKne npn- 
3 HaKH h hx TaKcoHOMHHecKoe 3HaHeHne. Eot. >k., 55, 9. — M o p a a k E. B. (1971). 
Bhah Scilla CoBeTCKoro Coi 03 a. II. CncTeMaTHKa h reorpa$HH. Eot. hc., 56, 10. — G a b- 
hghko M. H. h T. A. K o m a p. (1965). Mop^ojioniH ceMHnoneK oahoaojibhmx. 
B c6.: MopAojiorHH n,BeTKa h penpoAyKTiiBHBm npon,ecc y noKpuToceMemiux pacTeHHH. 
Bresinsky A. (1963). Bau, Entwicklungsgeschichte und Inhaltsstoffe der Elaio- 
somen. Bibliotheca Botanica, 126. — Huber H. (1969). Die Samenmerkmale und 
Verwandtschaftsverhaltnisse der Liliifloren. Mitteilungen der Botanischen Staatsam- 
mlung, Miinchen, 8. — Melchior H. (1964). In: A. Engler’s Syllabus der Planzen- 
familien, II. — Netolitzky F. (1926). Anatomie der Angiospermen-Samen. — 
P i j 1, L. van der. (1957). On the arilloids of Nephelium, Euphorbia , Litchi and the seeds 
of Sapindaceae in general. Acta bot. neerl., 6. — P i j 1 L. van der. (1969). Principles 
of dispersal in higher plants. — S p e t a F. (1971). Beitrag zur Systematik von Scilla 
L. subgen. Scilla (inklusive Chionodoxa Boiss.). Oster. Bot. Zeitschr., 119. — 
Stearn W. P. (1950). Scilla tubergeniana. Curtis’ Botanic Magazine, I, CLXVII. 

EoTaHH^ecKiiH HHCTHTyT (IIojiyHeHO 2 III 1973). 

hm. B. JI. KoMapoBa 
AnaAeMHH Hayn CCCP, 

JleHHnrpaA. 


yflR 581.4 + 581.1 + 581.19 : 582.893 

A. M. Ebuiosa h H. II. rpomesa 

MOPOOJIOrHHECKAfl H ®H3HOJIOrO- EHOXHMHHECKAfl 
XAPAKTEPHCTHKA B03PACTHEIX COCTOHHHH 
y LIBANOTIS INTERMEDIA RUPR. 

A. M. BYLOVA AND N. P. GROSHEVA. MORPHOLOGICAL 
AND PHYSIOLOGO-BIOCHEMICAL CHARACTERISTICS OF AGE STATES 
OF LIBANOTIS INTERMEDIA RUPR. 

Ha Jiyrax h CTennx eBponencKon nacTH GGGP h b Ch6hph nrapoKO pacnpo- 
CTpaHeH nope3HHK npoMejKyroHHHH Libanotis intermedia Rupr., HepeAKO 
BCTpe^aioniHHCH o6hjibho h chjibho 3acopniom;HH Jiyra. 1 Bhojiophh 3Toro 
pacTeHHH H3yHajiacb T. A. PaSoTHOBHM (1949, 1960) Ha /JeAHHOBCKHX jiyrax 
b noHMe Okh. IIo ero a^hhhm, nope3HHK — MOHOKapnnHecKoe pacTemie c 6-, 
10”, a HHorAa 18-jigthhm jKH3HeHHtiM ahkjiom b JiyroBux u;eH03ax h HepeAKO 
2-jieTHHM b ycjiOBHHx HHTOMHHKa. SHawrejibHan nacTb oco6en HMeeT nocTre- 
HeparaBHyio BereTaijHio npoAOJDKHTejiBHOCTBio ao 6 jieT. PaSoTHOB (1960) 
OTMenaeT, hto pa3Mepn h <$opMa jincTbeB nope3HHKa c yBejiHHeHneM B03pacTa 
oco6h H3MeHHioTCH oneHb nocTeneHHo, noaTOMy HepeAKO rpaHHn;y Me>KAY 
lOBeHHJIBHHMH, HpeMaTypHLIMH H B3pOCJIHMH OC06HMH MO>KHO HpOBeCTH 
jihihl ycjiOBHO. 2 OAHano, H3yna h Sojibhjoh >KH3HeHHHH ijhkji, cocTaB nonyjiH- 
r;hh h HenoTpLie ^HSHOJioro-SnoxHMHHecKHe noKa3aTejin y nope3HHKa, pac- 
Tym;ero Ha Jiyrax b aojihhc Hctph b Mockobckoh oSnacTH h b noHMe Okh 
6jih3 r. Tapyca KajiyjKCKOH o6jiacTH, h yHHTBiBan npn 3tom He tojibko xapaK- 
Tep JincTbeB, ho n oceBux opraHOB, HaM yAajiocb no pnAy Mop^ojiornHecKnx 
H <$H3HOJIOrO-6HOXHMHHeCKHX OCoSeHHOCTeH AOBOJILHO HeTKO BLIAeJIHTb B03- 
paCTHbie COCTOHHHH B OHTOreHe3e nope3HHKa. 

IIojib3yHCb KJiaccH$HKan;HeH B03pacTHBix coctohhhh PaSoTHOBa (1950), 
mu BHAeJineM y nope3HHKa cneAyiomHe B03pacTHLie coctohhhh hjih B03pacT- 
Hue rpynnH: 1) npopocTKH, 2) lOBeHHJiBHBie pacTeHHH, 3) HMMaTypmje, 


1 B. H. Thxomhpob (1968) CHHTaeT, hto 3tot bha npaBHJitnee Ha 3 MBaTB Libanotis 
montana Crantz. 

2 IIpeMaTypHue oco6h, cjieAyn A. A. YpanoBy (1960), b flajiBiienineM mbi 6yAeM 

Ha3fcIBaTB HMMaTypHBIMH. 
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4) B3pocjitie BereTaxHBHtie, HOApa3AejiHiomHecH Ha noArpynnH mojioahx, 
cpe^HeB03pacxHux h HaxoflHiipixcH b npe^reHepaTHBHOM coctohhhh, 5) re- 
HepaTHBHtie oco6h. TeHepaTHBHbiH nepnoA npn H3yqeHHH $H3HOjioriiqecKHX 
noKa3aTejien HOApa3AejiHJicH HaMH Ha HecnojibKO <$a3 pa3BHTHH. B H3yqeH- 



Pmc. 1. 3K3eMnjinpu Libanotis intermedia Rupr. pasjiirrabix B03pacTHtix rpynn 

a — npopocTOK; 6 — lOBeirajibHoe pacTeHne nepBoro rona >kh3hh; e — lOBeHHJibHoe pacTeHHe 
BToporo rona jkh3hh; z — HMMaTypnoe pacTeHHe; d — B3pocjioe BereTaTHBHoe MOJionoe pacTeHHe 


hejx nonyjiHn;HHx mh He BCTperajin pacTeHHH, BereTnpyiorn;HX nocjieijBeTeHHH, 
no3TOMy 3 to B03pacTHoe cocTOHHne HaMH He xapaKTepn3yeTCH. 

IIpopacTaHHe ceMHH nope3HHKa hpohcxoaht nan b KOHn;e jieTa h oceHbio 
oe3 nepnofla hokoh, Tan h nocjie 3HMHero nepno^a hokoh BecHon. Kan h Bee 
30HTHHHHe (BacHJibHeHKO, 1941) nope3HHK npopacTaeT HaA3eMHO. Ccmhaojih 
jiamjeTHbie hjih npoAOJiroBarae, c xopomo 3aMeTHon jkhjikoh, cy^KHBaiOTCH 
b qepemoK. JJjiHHa hx 10—15 mm, nrapnHa 1—2 mm. rnnonoinjib 4—6 mm aji., 


A 8 BOTaHH>iecKHft Htypnaji, 10, 1973 r. 
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a HHoivja h 6ojiee kopotkhh, He3aMeTHo nepexo^HT b rjiaBHtiH KopeHB. H 3 
BepxymeHHofi hohkh pa3BHBaeTCH po3eTOHHbiH no6er, HMeiorn;HH 1—3 ^jihhho- 
HepenrcoBbix jracxa c njiacTHHKOH 1—2 cm rji . JlncTOBan HJiacTHHKa nepBHX 
HacTOHnptx jihctlcb TpexjionacTHan hjih TpexHa,n;pe3HaH c ,n;By- hjih name 



Phc. 2. rtapu cemeHTOB cpeflHefi nacTH jincTa h KopHeBume Libanotis intermedia 

Rupr. 

a — B3pocjioe cpenHeB03pacTHoe BereTaTHBHoe pacreHne; 6 — B3pocjioe BereTaTHBHoe pacTemie, 
HaxonnmeecH b npenreHepaTHBHOM coctohhhh 

Tpex3y6HaTOH cpe^Hen jionacTLio h ,u;By3y6HaTLiMH 6 okobhmh (pnc. 1, a). 
IIpopocTKH, Bupocmne Ha MHorojieTHHX octoh<lhx, oShhho 6ojiee npynHHe 
h HHor,n;a hmciot jihctlh HMMaTypHoro Tnna. 

Ecjih npopocTKH hohbhjihcb BecHon, to k cepeflHHe jieTa ohh TepnioT ceMH- 
Aojih h nepexo^HT b lOBeHHJibHoe cocTOHHne, a noHBHBmnecH b Kornje BereTa- 
n;HOHHoro nepnofla — Ha cjieflyronjHH tor BecHoii (pnc. 1, 6, e). 

y nope3HHKa b BHprnHajibHOM nepnofle H3 BepxymeHHOH otkphtoh hohkh 
pa3BHBaeTCH nojraijHKJiHHecKHH MOHono^najiLHo HapacTaromnn po 3 eTOHHtiH no- 


1510 



6er, oceBan nacTb noToporo cTaHOBHTCH BepraKajiLHHM KopHeBHin;eM # KopHe- 
BHme IIOKpHTO MHOrOTOCJieHHLIMH JIHCTOBBIMH py6n;aMH C OCTaTKaMH COCyflH- 
CTO-BOJIOKHHCTHX HyHKOB, 0 C 06 eHH 0 XOpOIHO COXpaHHBDIHMHCH B BepXHeH 
qacra KopHeBHin;a h o6pa3yiorn;HMH nan 6 bi BOHjiorayio o6KJia,n;Ky Bonpyr no- 
6era. B pe3yjibTaTe KOHTpaKTHJiBHOH ^eHTejiLHocra kophh Ha KopHeBnm;e 

06pa3yi0TCH nonepeHHUe MOpmHHKH H BaJIHKH, Ha KOTOpBIX HaXOflHTCH HOHKH, 
CHAHH^ne Ha HeSoJiBinnx Syropnax. Hhjkhkho rpaHHijy KopHeBnnja h nepexoA 
ero b KopeHb jierno ycTaHOBHTB, Tan nan KopHeBunje He HeceT npn^aTOHHtix 
KopHen, a nopeHB b 6a3ajibHon nacTH o6hjibho BeTBHTCH h He HMeeT ctojib 
npaBHJibHO pacnojioHceHHux KOJiBijeBBix BajiHKOB (pnc. 2). 

KopHeBHm;e HannHaeT o6pa30BHBaTbcn y roBeHHJiLHtix pacTeHHH BToporo 
ro,n;a >kh3hh. Ba3HC0M ero HBjineTcn rnnoKOTHJiB, HMeiom;HH KOJibneBBie Ba- 
JIHKH. JJjIHHa KOpHeBHH^a BCerO HeCKOJILKO MM. HhCJIO JIHCTLeB B p03eTKaX 
lOBeHHJiLHHX pacTeHHH b cpe^HeM paBHO 3.1 (Ta6ji. 1). JIhctbh y ^ByjieTHnx 
ocoSefi KpynHee, ycnjinBaeTCH pacceneHHocTB jihctoboh njiacTHHKH, OHa CTa- 
hobhtch Tpexpa3,o;ejiLHOH (pnc. 1, e). Cpe^Hnn flJiHHa jihctbcb Bcero 2.57 cm, 
H03T0My K)BeHHJILH£ie OCo6h, Kan H npopOCTKH, OCTaiOTCH B yCJIOBHHX CHJILHOrO 

3aTeHeHHH. KopHeBan cucTeMa lOBeHHJiLHHX pacTeHHH — /jo 13—15 cm jjji. 

HMMaTypHHe pacTeHHH nope3HHKa HaMHoro KpynHee lOBeHHJiLHHX, c MeHb- 
hum hhcjiom 6ojiee ^jihhhbix h 6ojiee pacceneHHBix jihctbcb, c ^obojilho ajihh- 
hbim, ho enje tohkhm KopHeBunjeM (Ta6ji. 1). JlncTOBan njiacTHHKa CTaHOBHTCH 
nepncTopacceqeHHOH c BepxymenHHM cerMeHTOM h 1—2 napaMH 6okoblix 
(pnc. 1, a). HMMaTypHHe pacTeHHH hmciot 3— 4-jieTHHH B03pacT. PaSoTHOB 
(1960) OTMenaeT, hto y B3pocjiBix BereTaraBHHx pacTeHHH nope3HHKa c bo3- 
pacTOM MonpaocTb BereTaraBHHX opraHOB yBejraHHBaeTcn oneHB nocTeneHHo. 
Ho npoBe^eHHHe hbmh cneipiajiBHBie H3MepeHHH ho3bojihiot yTBep^aTL, 
hto B3pocjiHe BereTaTHBHLie oco6h OTneTJiHBO noflpaaflejinioTCH Ha 3 no^rpyrniBi 
naK no pa3MepaM h cTeneHH pacceneHHocTH jincTa (pnc. 1, d ; pnc. 2, a , 6 ), 
Tan n no pa3MepaM KopHeBHin; h rjiaBHoro kophh (xa6ji. 1). Ha KopHeBnm;ax 
xopomo 3aMeTHH c6jin>KeHHBie jincTOBHe py6n;Bi jihctbcb nepBofi h btopoh reHe- 
paipna, pacnojiaraiomnecH npycaMH. PaSoraoB (1947, 1949, 1960) Ha3HBaeT 
nx ((roflHHHHMH py6n;aMH» n CHHTaeT Ha^ejKHtiM KpnTepneM ,u;jih onpe,n;ejieHHH 
aScojnoTHoro B03pacTa nope3HHKa. npn 6ojibhiom encero^HOM Hanjine «ro,miH- 
Hue py6n;H» paccTaBjieHH n no^cneT nx He cocTaBjineT Tpy/ja, ho npn oTcyrcT- 
bhh Hanjina rpaHmjBi Men^^y ro^HHHHMH npnpocTaMH ycTaHOBHTb rpy^Hee 
(pnc. 2, a, 6 ). 

TAEJIHIJA 1 

HeKOTopme GnoMeTpnqecKne xapanTepncTHKH 
(cpeflHHe BejIHHHHH) B03paCTHHX COCTOHHHH 
Libanotis intermedia Rupr. 


Bo3pacTHan rpynna 

Hhcjto 

JIHCTheB 

B p03PTKe 

Hhcjio nap 
Sokobhx 
CCTMeHTOB 
JIHCTa 

^jinHa 
JIHCTa, CM 

^JiHHa 
KOpHfBH- 
ma, CM 

.ZJnaMeTp 
KOpHeBH- 
ma, mm 

^HaMeTp 
rjiaBHoro 
KOPHH y 
OCHOBaHHR, 
MM 

fO BeHH ji bh tie .... 

3.1+0.05 


2.57+0.04 



0.56+0.07 

HMMaTypHHe .... 

1.83+0.4 

2.11+0.08 

11.8+1.1 

4.7+0.08 

2.6+0.07 

2.3+0.09 

B3pocjiHe BereiaTHB- 







HHe 







a) MOJioflHe .... 

2.2+0.3 

4.48+0.04 

19.4+0.5 

6.6+0.1 

4.4+0.08 

3.1+0.04 

6) cpeAneB03pacTHHe 

3.08+0.09 

6.52 ±0.1 

29.6+0.7 

5.6+0.7 

8.4+0.12 

6.6+0.05 

b) b npeflreHepaTHB- 







HOM COCTOHHHH . . 

3.95+0.1 

7.72+0.09 

40.0+0.3 

6.4+0.12 

11.1+0.2 

9.1+0.06 

renepaTHBHHe .... 


7.0+0.03 

40.0±0.4 

7.4+0.15 

11.2+0.08 

8.4+0.07 


y MOJIOflLIX B3POCJIHX BereTaTHBHLIX pacTeHHH KOpHeBHH^a ftOBOJIbHO flJIHH- 
Htie n TOHKne, a y cpeftHeB03pacTHBix Ha6jno,a;aeTCH yKopanHBaHne KopHeBum; 
npn cnjibHOM pa3pacTaHHH nx b TOJinjHHy (Ta6ji. 1). BeponTHO, ycnjinBaeTcn 
BTHmBaiomaH /ienTejiBHOCTB KopHefi. B npe^reHepaTHBHOM coctohhhh B3poc- 


8 * 
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jitie BereT&THBHtie oco6h HMeioT ohhtb 6ojiee a*™hhhc h tojicthc KopHeBHma, 
KOTopue 3aTeM y reHepaTHBHHX pacTeHHH enje 6ojiee yBejiHHHBaioTCH. 3 to 
MOJK eT 6 hT b CBH3aHO C TeM, HTO HX JIHCTbH, ^OCTHraH MaKCHMaJIbHOH BejIHTOHH 
h pacceneHHocTH, norAa jihct CTaHOBHTCH AB&^KAunepHCTopacceHeHHHM, Ha- 
KOHeu; nona^aiOT b HanSojiee SjiaronpHHTHHe ycjioBHH ocBemeHHH, cocTaB- 
jihh BMecTe c ,n;pyrHMH pacTeHHHMH ocHOBHyio Maccy no^ce^a, BticoTa noToporo 
Ha HCCJieAOBaHHOM Jiyry b cpe^HeM 40 cm. 

MHorojieTHne noA3eMHHe opraHH nope3HHKa hbjihiotch BMecTHJinmeM 
Sojibmnx 3anacoB npaxMajia, kotophm 3anojiHeHa bch napeHXHMa KopHeBnm 
h KopHen. Mo6njiH3an;HH 3thx 3anacoB hpohcxoaht b nocjie^HHH roA >kh3hh 
nope3HHKa, npn 3tom Ha6juo,n;aeTCH yMeHbmeHne tojiiijhhh rjiaBHoro kophh 
(Ta6ji. 1). Bo BpeMH co3peBaHHH ceMHH b KopHHX o6Hapyn{HBaiOTCH Jinmb 
e/jHHHHHbie npaxMajibHHe 3epHa. 

C HacTynjieHneM reHepaTHBHoro nepnoAa y nope3HHKa o6hhho pa3BHBa- 
eica oahh reHepaTHBHLiH no6er H3 BepxymenHOH noHKH (peAKo hx mojkct 
6htb A^a), AOCTnraion^HH b BucoTy 60—150 cm. Hn>KHHe CTeSjieBHe jihctbh 
y reHepaTHBHHx noSeroB nepemKOBHe, ABa>KAHnepHCTopacceHeHHbie, nan 
n y B3pocjiHx BereTaTHBHHX oco6en, HaxoAHmHxcH b npeAreHeparaBHOM cocto- 
hhhh, BepxHue — KopoTKonepemKOBbie hjih hohth chAH rae, MeHee pacce- 
neHHbie. 

Ocb nepBoro nopnAKa reHepaTHBHoro no6era 3anaHHHBaeTCH npynHHM 
cjio>khlim 3ohthkom; HepeAKo pa3BHBaioTCH SoKOBBie no6ern o6oram;eHHH bto- 
poro n TpeTbero hophakob, Taione Hecymne 3 ohthkh. 3an;BeTaeT nope3HHK 
b niOHe h ABeTeT ao aBrycTa—ceHTH6pn. LjBeTemie nope3HHKa h co3peBaHne 
hjioaob H3yqajia E. B. TiopnHa (1965). 

npn cKamHBaHHH nope3HHKa b $a3e 6yroHH3an;HH hjih Hanajia ABeTeHHH, 
KorAa enje He Bee 3anacHbie BenjecTBa H3pacxoAOBaHH, oh mojkct 3anjBecTH 
BTopofi pa3, pa3BHB 1—2 hjih HecKOjibKO noSeroB H3 na3ymHHx nonen, h abtb 
3pejibie ceMeHa (PaSoTHOB, 1949, 1960). 

riocjie co3peBaHHH h ocunaHHH hjioaob reHepaTHBHHH no6er oTMnpaeT, 
a BMecTe c hhm OTMnpaiOT KopHeBHme h MHoroocHan CTepnmeBaH nopHeBan 
CHCTeMa nope3HHKa, KOTopan no pe3yjibTaTaM Hamnx pacnonoK, npoHHKaeT 
BrjiySb ao 150 — 180, a HHorAa ao 225 cm. 

Ka>KAOMy B03paciHOMy coctohhhio pacTeHHH b OHToreHe3e cooTBeTCTByioT 
BHyTpeHHHe $H3HOJiorHHecKHe h SnoxHMHHecKHe npon;eccH, npoHcxoAnmne 
b ero opraHH3Me. yCTaHOBjieHo, hto Menmy otagjibhhmh <$a3aMH 0HT0reHe3a 
h coAep>KaHHeM HynjieHHOBHx khcjiot h SejiKOBbix coeAHHeHHH cynjecTByeT 
Hepa3ptiBHaH CBH3b (I^ejibHHKep, 1950; KoHapeB, 1959; CaSnHHH, 1963). 

HaMH onpeAOJiHJiCH SejiKOBbin a30T h oTHOcnrejibHoe coA©p>KaHHe pn6o- 
HyKJieHHOBOH KHCJIOTH y HOpe3HHKa B pa3JIHHHbIX OpraHaX BO Bcex B03paCT- 
HblX COCTOHHHHX. 

TAEJ1HIJA 2 


Co^epjKaHHe PHK h 6 e ji k o b o r o a30Ta b Ha^ajitHue nepno^ti 
o h t o r e h e a a Libanotis intermedia Rupr. (b nepec^eie Ha cyxoe BemecTBo) 


IIpopOCTKH 
(Bee pacTeHHe) 

K)BeHHJIbHHe 
(Bee pacTeHHe) 

HMMaTypHbie 


CeJiKOBHft 
a30T °/ 0 


6ejiKOBwft 
a30T % 

Haa3eMHbie 

opraHH 

| KopHeBHme 

PHK, Mr % 

PHK, Mr °/ c 

PHK, Mr % 

6eJIKOBHft 
a30T °/o 

PHK, 

Mr % 

GeJIKOBHtt 
a30T % 

1899.7 + 2.5 

2.07 

1782.2 + 2.1 

1.92 

1923.5 + 12.5 

1.56 

72.2 + 1.1 

0.87 


M 3 npHBeAeHHHXB Ta6ji. 2 a^hhux bhaho, hto b HanajibHue nepnoAH ohto- 
reHe3a (npopocTKH, lOBeHHJibHue pacTeHHH) HaSjuoAaeTcn OTHocHTejibHo bhco- 
Kan KOHAeHTpaAHH nan PHK, Tan h SejiKOBoro a30Ta, hto, ohcbhaho, CBH3aHO 
c npon;eccaMH HOBoo6pa30BaHHH ajieMenroB n;HTonjia3MH. 

Ecjih paccMaTpHBaTb coAepwaHne PHK h SejinoBoro a 30 Ta b otaojibhux 
opraHax pacTeHHH, to mo;kho 3 aMeTHTb, hto b BnprHHHJibHHH nepnoA BHCOKoe 
coAepncaHHe hx Ha 6 jiioAaeTCH b BepxymeraHx nonnax y B 3 pocjinx mojioahx 
BereTaTHBHHX pacTeran (Ta 6 ji. 3). 
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CoAepjKaHHe PHK h dejiKOBoro a a o t a b paajiHHHtix opraHax Libanotis intermedia Rupr. 

cocTOHHHflx (b nepecneTe Ha cyxoe BemecTBo) 























G nepexoflOM pacTeHHH b cjieAyiomHe B03pacTHtie coctohhhh coA©P>KaHHe 
PHK h 6 ejiKOBoro a 30 Ta b BepxymeTOux nonnax nocTeneHHO na^aeT, aocth- 
ran HaHMeHLmeH BejiHHHHbi y pacieHHH b npeAreHepaTHBHOM coctohhhh. 
B <J>a 3 y 6 yTOHH 3 an;HH Ha 6 jno,a;aeTCH pe 3 Koe noBtimeHne coAep>KaHHH naK PHK, 
TaK h 6 ejiKOBoro a 30 Ta, npnneM PHK hohth BABoe, a SejinoBoro a30Ta b 5 pa 3 . 
3aTeM oTHocHTejiLHoe coAep>KaHHe PHK h SejinoBoro a30Ta nocTeneHHO chh- 
jnaeTCH. 

y B3pOCJIBIX BereTaTHBHHX paCTGHHH B p03eT0HHHX JIHCTLHX oTMenaeTCH 
BticoKoe co,o;ep>KaHHe PHK h SejinoBoro a30Ta. 3to mo>kho o 6 t>hchhtb TeM, 
hto b 3 tot nepnoA 6ojibmoe pa 3 BHTne nojiynaeT jihctoboh annapaT, noBepx- 
HOCTL JIHCTLeB yBeJIHHHBaeTCH, B HHX HOBLIHiaeTCH ypOBeHb oSMeHHHX npo- 
n;eccoB, npoHcxo^HT ycnjieHHHH 6nocHHTe3 SejiKOB h APyrnx a30TC0Aep>Ka- 
npix BemecTB. He HcnjitoneHa bo 3 mo>khoctl nocTynjieHHH a30THCTHx BenjecTB 
B JIHCTLH H3 flpyTHX OpraHOB, MO>KeT 6LITL H3 KOpHeBHID,. 

y reHepaTHBHHX pacieHHH KOHn;eHTpaii;HH PHK h 6 ejiKOBoro a30Ta b po- 
3eTOHHHx jihctlhx nocTeneHHO yMeHLmaeTCH, flocTnran MHHHMyMa b Hanajie 
E[BeTeHHH. no-BHAHMOMy, ohh OTTenaiOT b reHepaTHBHLie opraHLi, r^e Heo6xoAH- 
MOCTL B HHX OCo6eHHO BeJIHKa. Po3eTOHHBie >Ke JIHCTLH K pa3Tapy ABeTeHHH 
OTMHpaiOT. 

B cTe6jieBbix jihctlhx BHConan KOHn;eHTpaii;HH PHK h SejinoBoro a30Ta 
OTMenaeTCH k Hanajiy 6yTOHH3an;HH, norAa ohh hhtghchbho pacTyT (Ta6ji. 3). 
Ho y>Ke k Hanajiy n;BeieHHH b CTeSjieBLix jihctlhx ho Mepe hx cTapeHHH coAep- 
H^aHne PHK h 6 ejinoBoro a30Ta cHH>KaeTCH, npnneM 6ejion pacnaAaeTcn 
6 biCTpee, neM PHK. Tanan >Ke 3anoHOMepHocTL 6mia noKa3aHa phaom aBTO- 
poB nan b xoAe B03pacTHLix H3MeHeHHH OTAejiLHoro jiHCTa, Tan h npn cpaBHe- 
hhh jiHciLeB pa3jiHHHHx HpycoB (Ghibnall, 1939; CaSnHHH, 1940; Kjihhko, 
1968; Tynajio, 1969). 

KopHeBHma no cpaBHeHHio c BepxyinerabiMH nonnaMH h jihctlhmh coAep- 
>KaT OTHocHTejiLHo HeSojibinoe KOJinnecTBo PHK h SejinoBoro a30Ta (Ta 6 ji. 3). 
B KopHeBHm;ax BereTaTHBHLix pacTeHHH HaSjuoAaeTCH cpaBHHTejiLHo BticoKoe 
coAep>naHHe nan PHK, Tan h 6 ejiKOBoro a30Ta, ocoSeHHo y HMMaTypHtix pa- 
CTeHHH. B reHepaTHBHOM nepnoAe b $a3e abgtohhoh hohkh coAepjnaHHe 6 eji- 
KOBoro a30Ta b pacTeHHH BucoKoe, 3aTeM oho nocTeneHHO cHH>KaeTCH. B nop- 
HeBHmax HanSojiLmee KOJinnecTBO SejinoBoro a30Ta npeAmecTByeT MancHMajib- 
HOMy coAepncaHHio ero b BepxymeHHHX nonnax, ran nan H3 KopHeBHm; 6 ejino- 
blih a30T nocTynaeT k pa3BHBaioin;HMCH reHepaTHBHLiM opraHaM. 

H3MeHeHne coAepwamiH PHK h SejinoBoro a30Ta b BepxymenHLix nonnax 
npOHCXOAHT HO OAHOBepmHHHOH KpHBOH, MBKCHMyM KOTOpOH HaSjIIOAaeTCH 
b reHepaTHBHOM nepnoAe b $a3e 6yTOHH3au;HH. noAoSHan 3aK0H0MepH0CTL 
ycTaHOBjieHa HaMH b HaKonjieHHH o6m;ero $oc$opa h yBejiHHeHHH a kthbhocth 
^epMerna pn6oHyKjiea3H b BepxymeHHLix nonnax nope3HHKa (rpomeBa, 
1971, a, 6 , 1972, a , 6). 

06lE[HH XaDaKTep MOp$OJIOrHHeCKHX H $H3HOJIOrO-6HOXHMHHeCKHX H3Me- 
HeHHH b xoAe SojiLmoro >KH3HeHHoro n;HKJia nope3HHKa b o 6 hi;hx nepTax yn- 
jiaALiBaeTCH b OAHOBepinHHHyio SnojiorHHecKyio KpnByio (CepeSpHKOBa, 1971) 
h nan^Aoe B03pacTHoe cocTOHHne — 3to aobojilho neTKO OHepneHHbiH 3Tan, 
XapaKTepH3yiOmHHCH He TOJILKO KOJIHHeCTBeHHBIMH HOKa3aTeJIHMH (pa3MepH 
OpraHOB, KOJIHHeCTBO OAHOHMeHHLIX OpraHOB H T. A-)» H0 H $H3HOJIOrO-6HO- 
XHMHHeCKHMH 0 C 06 eHH 0 CTHMH« 


JIHTEPATYPA 

B a c h ji b i e h k o H. T. (1941). 0 (jmjioreneTireecKOM 3HaqeHHH Mop(J)OJiorHH 
npopacTanHH y sohthhhhx Umbelliferae. Cob. 6ot., 3. — rpomeBa H. II. (1971a). 
H3MeHenne coAepataHna HyKJieHHOBtix khcjiot b OHToreHe3e Libanotis intermedia Rupr. 
B c6.: BaojiorHHecKHe naynn, 7. — T p o m e b a H. II. (19716). CoAepacaime HyKJieHHO- 
Bbix khcjiot y Libanotis intermedia b BnprHHHJiBHtiH nepHOA OHToreHe3a. Eiojiji. 
TEC AH CCCP, 81. — rpomeBa H. II. (1972, a). Bo3pacTHue H 3 MeHeHHH aKTHB- 
hocth pn6oHyKJiea3u h coAepacanne pn6oHyKJieHHOBOH khcjiotu y MHorojieTHero pacTe¬ 
HHH Libanotis intermedia Rupr. Eiojiji. TEC AH CCCP, 83. — rpomeBa H. n. 
(1972, 6). CoAepataHHe o6mero $oc(J)opa b OHToreHe3e MHorojieTHero pacTeHHH Libanotis 
intermedia Rupr. Yu. 3an. MrnH hm. H. K. KpyncKOH, 36. — T y n a ji o n. H. (1969). 


1514 



Bo3pacTHtie H3MeHernia pacTeHHH h hx 3HaaeHne b pacTemieBOACTBe. — Kjihhko H.JI. 
(1968). Bo3pacTHue ocoGchhocth cHHTe3a 6ejiKa b jihctbhx. Oh3hoji. pacT., 15, 4. — 
KoHapeB B. T. (1959). HyKJieHHOBue khcjiotm h Mop$oreHe3 pacTeHHH. — P a 6 o t- 
h o b T. A. (1947). 0 AJiHTejiBHocTH >kh3hh Agasyllis latifolia (M. B.) Boiss. h Libanotis 
montana All. ,I(AH CCCP, 58, 1. — Pa6oTHOB T. A. (1949). HeKOTopBie A aHHMe 
no 6nojiornH jiyroBBix cophhkob nope3HHKa ropHoro n AarnjiH jieKapcTBeHHoro. Biojiji. 
MOHn, ota« 6hoji., 54, 2. — Pa6oTHOB T. A. (1950). JKn3HeHHBiH ijhkji MHorojieT- 
hhx TpaBHHHCTBix pacTeHHH b jiyroBBix ijeH03ax. Tp. EHH AH GGGP, cep. III. Teo- 
6oTaHHKa, 6. — Pa6oTHOB T. A. (1960). K 6nojiorHH nope3HHKa npoMeatyioaHoro 
Libanotis intermedia Rupr. Tp. MOHII, 3. — G a 6 n h h h fl. A. (1940). MnHepajiBHoe 
nHTaHHe pacTeHHH. — G a 6 h h h h A- A. (1963). OH3HOJiorna pa3BHTiia pacTeHHH. — 
Gepe6paKOBa T. H. (1971). Thhbi 6ojiBmoro >KH3HeHHoro n,HKjia n CTpyKTypa 
Ha3eMHHX no6eroB y abctkobbix pacTeHHH. Biojiji. MOHn, ota- 6hoji., 76, 1. — T h x o- 
m h p o b B. H. (1968). Bhabi poAa Libanotis Hill eBponencKon aacTH GGGP, Ypajia 
n 3anaAHon CnGnpn. Biojiji. MOHn, ota- 6hoji., 73, 2. — T io p h h a E. B. (1965). 
K 6noJiornn ABeTeHna nope3HHKa npoMeacyToaHoro Libanotis intermedia Rupr. HoBue 
noJie3HHe pacTeHna CnGnpn. ReHTp. Cn6. 6 ot. caA, 8. — V p a h o b A. A. (1960). ?Kh 3- 
neHiioe cocToaHne BHAa b pacniTejiBHOM coo6m;ecTBe. Biojiji. MOHn, ota- 6hoji., 65, 3. — 
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IO. T. IIonoB h C. E. mejiKyHOBa 

PErEHEPAIJHfl BEPXyillKH CTEEJIH RUBUS IDAEUS L. 

IN VITRO B CBH3H C HAJIHHHEM B IIHTATEJIbHOH CPEflE 
PEryjIflTOPOB POCTA 

YU. G. POPOV AND S. E. SHCHELKUNOVA. REGENERATION OF RUBUS 
IDAEUS L. STEM APEX IN VITRO IN CONNECTION WITH THE PRESENCE 
OF GROWTH REGULATORS IN THE NUTRIENT MEDIUM 

B pa6oTe coo6m;aiOTca AaiiHtie o pa3JinanoH peaKipni MepucTeMaTnaecKon BepxymKH 
no6era MajiHHti in vitro Ha BBeAeHne b nnTaTejiBHyio cpeAy peryjiaTopoB pocTa Tpex thhob: 
ayKCHHOB, rn66epeajiHHOB, khhhhob. PaccMaTpnBaiOTca ocoGchhocth rncToreHe3a, Habjiio- 
AaeMue npn pereHepapiin BepxymKH Ha 3 tiix cpeAax n ocBemaiOTca KOHeaHtie pe3yjiB- 
TaTM pereHepan;HH. 

Em;e b 20-x roAax Hamero ctojicthh oTAejiBHBie HccjieAOBaTejra nuTajincb 
BLipamHBaTB in vitro MepncTeMaTHaecKne BepxymKH CTeSjin pa3H£ix pacTeHHH 
(Kotte, 1922; Robbins, 1922). 

Ilocjie Toro nan b 1952 r. MopejiB h MapTHH (Morel et Martin, 1952) 
coo6m;HjiH, hto c homoialk) KyjiBTypti MepncTeM yAaeTcn 03A0paBjiHBaTb pa¬ 
cTeHHH ot nopamaiomHX hx BHpycHBix 3a6ojieBaHHH, KOJinaecTBo paboT, 
BBinojiHeHHBix b 3tom HanpaBJieHHH, 3HaaHTejiBHO B03pocjio (A1 Talib a. Tor- 
rey, 1959; Stone, 1963; Smith, 1968; Morel h AP-> 1968, h aP-)- 

EjiaroAapn 3thm 3KcnepnMeHTaM CTajio hchhm, hto ycnex pereHepan;HH 
b 6ojibhioh Mepe 3aBHCHT ot cocTaBa cpeAH h hto, MomeT 6 htb, pemaiom;aH 
POJIB npn 3TOM npHHaAJie>KHT $H3HOJIOrHHeCKH aKTHBHHM Bem;eCTBaM. 

B 1970 r. HaMH 6 hjio noKa3aHO (IIJejiKyHOBa h IIohob, 1970), hto b 3aBH- 

CHMOCTH OT HpHCyTCTBHH B CpeAe TOTO HJIH HHOTO peryjIHTOpa pocTa H30JIHpO- 
BaHHan MepncTeMaTHHecKan Bepxynraa MajiHHH Rubus idaeus L. $opMnpyeT 
jih6o n;ejioe pacTeHne, jih6o oahh CTebejiB, jih6o HeopraHH30BaHHyio Kajunoc- 
Hyio TKaHB. Ha cpeAe, b kotopoh paryjiHTopn pocTa OTcyTCTBOBajiH, OTMeaeHO 
jiHmB He3HaHHTejiBHoe o6m;ee yBejinneHne BepxymKH, 6e3 KaKHX-jin6o npn- 
3HaKOB Mop$oreHe3a. 

npoAOJiman 3Ty paSoTy, mh npocjieAHJin Ha aHaTOMnaecKOM ypoBHe 3a 
HaaajiBHOH CTaAnen yKa3aHHBix npon;eccoB. Pe3yjiBTaTH 3thx Ha6jiiOAeHHH 
npnBOAHTCH b HacTOHHjeM coo6m,eHHH. 
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MaTepnaji h MeTOAHKa 


B Ka^ecTBe ancnjiaHTaTOB HcnoJib30Bajracb MepHCTeMaranecKHe BepxymKH 
AJIHHOH 500 + 50 MKM nO,a;3eMHHX 3THOJinpOBaHHHX CTeSjieH MaJIHHLI copTa 
HoBOCTb Ky3bMHHa. 

BepxymKH noMern;ajiHCb b nmaTejibHyio cpeAy cjieAyiomero cocTaBa: 
MHHepajibHLie cojih, no Mopejiio, MHKpoajieMeHTH, no Xejuiepy (Morel, 
1964); TnaMHH, hhphaokchh, HHKOTHHOBan Kncjioia — no 0.5 mi7ji; acKopSn- 
HOBan Kncjioia — 1.0 Mr/ji; rjii0K03a — 2 %; arap — 0.7%. 

B nanecTBe peryjiHTopoB pocTa b cpeAy no BapnaHTaM AoSaBJinjracb: 
p-HH^ojinjiMacjiHHaH KHCjioTa (HMK) — 0.05 Mr/ji; p-HHAOJiHJiyKcycHan khc- 
jiOTa (HYK) — 0.1 Mr/ji; rnSSepejuiOBan KncjioTa (rK) — 0.5 mi7ji; KHHe- 
thh — 0.001 Mr/ji. 

BHcanceHHHe b npoSnpKH BepxymKH Btipan^HBajincb b (JaKTopocTaTHon 
KaMepe c TeMnepaTypon 26° npn OTHOCHTejibHOH BjianmocTH 70%, hoa jiiomh- 
Hecn;eHTHHMH jiaMnaMH BG-80. HHTeHCHBHocTb ocBemeHHH Ha ypoBHe npo6n- 
poK paBHHJiacb 2 000 jik; A-anna ahh — 16 nacoB. 

06pa3n;bi a^h aHaTOMnnecnoro aHajiH3a 6pajmcb Ha 4-h, 8-h, 12-h, 16-h, 
20-h, 24-h, 28-h ahh. BepxymKH ^HKcnpoBajincb b cMecn cnnpT-yKcycHafl 
KncjioTa (3:1) h nepe3 3 naca nepeHocnjincb b 70%-h sthjiobhh cnnpT. 

^ajibHenman o6pa6oTKa MaTepnajia npoBOAHJiacb no MeiOAHKe, onncaHHOH 
B. H. K)pn;eBHM (K)pn;eB h IlyxajibCKHH, 1968) c npHMeHemieM BaKyyMHH$HJib- 
Tpan;HH. IIpoflOJibHbie cpe3H tojiiahhoh 15 mk OKpamHBajincb reMaTOKCHJiHHOM, 
no ^ejia^HJib^y, h 3aKjnonajiHCb b KaHa^cKHH 6ajib3aM. 

Pe3yjibTaTw HCCJie^OBaHHH 

Ha npo^ojibHOM cpe3e nepes Bepxynray ctcSjih bhahh nacTH, cocTaBJinio- 
njne aKcnjiaHTai: Tonna pocTa c oahhm (b HeKOTopnx cjiynanx A®yMH) npnMop- 
Ahhmh. CTe6jieBan nacTb HMeeT ^obojibho neTKO BHpa>KeHHyio 30HajibH0CTb. 
B Hen mojkho pa3jranHTb: 1) Tpn pnAa KJieTOK TyHHKH, 2) 30Hy n;eHTpajibHOH 
MepncTeMH, 3) nepH^epnnecKyio 30Hy. 

KjieTKH n;eHTpajibHOH 3 ohh oKpameHH HecKOJibKo cjia6ee, o^HaKo no pa3- 
MepaM npaKTnnecKH He OTJinnaioTCH ot onpyrnaionjeH ee nepn^epHnecKOH 
MepncTeMH. Kjictkh Bcex yKa3aHHLix ynacTKOB hmciot npKO Btipa>KeHHbiH 
MepHCTeMaTHHeCKHH XapaKTep, OHH MeJIKH, HeBaKyOJIH3HpOBaHHH, HHTeH- 
CHBHO KpaCHTCH. 

Hmne 3thx yqacTKOB Ha HeKOTopbix npenapaiax y^aeTcn HaSjnoAaTb 
nepexo^Hyio 30Hy, enje HH>Ke ee kjictkh nocTeneHHo HannHaioT TepaTb yna- 
3aHHHH Bume THnnqHo MepncTeMaTHqecKHH xapaKTep. Ohh ^ejiaioTca Kpyn- 
Hee, b HeKOTopux H3 hhx HaMenaiOTcn BaKyojiH. OAHaKO b npe^ejiax 3KcnjiaH- 
TaTa 3to Bce-TaKH enje MepncTeMaTHnecKne KjieTKH — OTHOCHTejibHO MejiKne, 
H30AHaMeTpHHeCKOH <|)OpMH, CJia6o BaKyOJIH3HpOBaHHHe. 

Ila3yxH jihctobhx npHMopAneB cjiaraioTcn H3 oneHb mcjikhx KJieTOK, <£op- 
MHpyiorn;HX BnocjieACTBHH na3ymHbie nonKH. B MecTax, r^e 3th KjieTKH co- 
npnKacaiOTCH c KJieTKaMH nepmJepnqecKOH MepncTeMH, 6epyT Hanajio npo- 
KaMSnajibHbie th>kh, onycKaroiipiecH no CTe6jno bhh3 h npnqjieHHion^HecH 
k npoKaMSnajibHHM TH>KaM npHMopAneB. KjieTKH 3thx THmen hmciot THnnn- 
Hyio a^h Tanoro po^a TKaHen $opMy; yme y caMoro ocHOBaHHH 3KcnjiaHTaTa 
b hhx mojkho pa3jmqaTb TeMHO oKpameHHyio npoTO$jio3My h MeHee OKpameH- 
Hyio npoTOKCHJieMy. B HeKOTopHX cjiyqanx y ocHOBaHHH 3KcnjiaHTaTOB oTMe- 
neHO noHBjieHne cnnpajibHbix cocyAOB. 

3KcnjiaHTaTH onncaHHoro CTpoeHHH noMemajmcb Ha HHTaTejibHHe cpeAH, 
coAep>Kam;He, KaK yme 6hjio CKa3aHo, b KanecTBe peryjiHTopoB pocTa HMK, 
HYK, TK HJIH KHHeTHH. PaCCMOTpHM Te H3MeHeHHH, KOTOpHe npOHCXOAHT 
c hhmh noA AGHCTBHeM Ka>KAoro H3 3thx pocTOBLix Bem;ecTB. 

npn HajiHHHH b cpeAe HMK H3MeHeHHH OTMenajincb ynce Ha 4-ii a^hb 
(cm. pncyHOK, 1 Ha BKJienKe). Ohh coctohjih b tom, hto Ha 6okobhx noBepx- 
HOCTHX Cpe30B 3KCHJiaHTaTa HapHAy c OTMIipaHHeM H CJiym.HBaHHeM KJieTOK, 
noBpemAGHHbix npn ero BbiqjieHeHHH, Hanajincb pereHepan;HOHHbie npon;eccLi. 
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BaHHH b BH,n;e HeSojiBinnx rpynn TeMHo oKpameHHHX KJieTOK y hhx HaSjiio^a- 
JIHCB flOBOJIBHO HaCTO. 

BepxymKH Ha cpe/jax, coflepmamnx ayKCHHBi, HaoSopoT, hohth Bcer,u;a 
o6pa3yioT kophh, nocjie uero b pn^e cjiynaeB HaunHaeTCH Sbictphh poct CTeSjin 
h jiHCTBeB. OaKT Hauajia KopHeo6pa30BaHHH y aKcnjianraTOB Bcex BapnaHTOB 
CBH^eTejiBCTByeT o tom, hto ero nepBBie 3TanH MoryT npoTenaTB 3a cueT 3H,u;o- 
reHHHX KopHeo6pa3yioii];HX BenjecTB anenca. AyKCHHBi CTHMyjinpyiOT 3tot 
npoi^ecc h cnoco6cTByioT ^aJiBHenmeMy pocTy KopHen, Tor,o;a nan rH66epejuiHH 
h KHHeraH yrHeTaionje ^encTByiOT Ha KopHeo6pa30BaHne. 

Mbi BHflejra, hto nacTB 3KcnjiaHTaTOB Ha cpe,n;ax c HYK h HMK, flame o6pa- 
30BaB 3anaTKH, He nepexoflHT k HopMajiBHOMy CTeSjieBOMy Mop$oreHe3y, 
a npeBpamaeTCH b KajuiiocHyio tkbhb. AHajiornuHBie cjiyuan HaSjuoflajracB 
Bojijiom h ^yrjiacoM c coTpyflHHKaMH (Ball, 1960; Douglas h flp., 1964), 
KOTopne oSbhchhjih hx HapyinemieM BHyTpeHHero XHMnuecKoro SajiaHca 3K- 
cnjiaHTaTa nofl BJiHHHneM $aKTopoB miraTejiBHOH cpeflBi. 

3to oSBHCHeHHe KameTCH HaM BepHBiM. B Hainnx onBiTax mbi Ha6jiioflajiH, 
hto TaKoe naTOJiornHecKoe pa3BHTne anenca o6hhho 6hjio CBH3aHO c Hapyme- 
HHeM o6pa30BaHHH HpOBOflHIfleH CHCTeMBI. IIoaTOMy MO>KHO HpeflHOJIO>KHTB, 
hto b cjiyuae HopMajiBHoro $yHKii;HOHHpoBaHHH npoBOflameH cncTeMH, Mepn- 
CTeMa, nojiyuan npoflyKTBi, CHHTe3npyeMBie kophhmh, pa3BHBaeTca Tanme 
HopMajiBHo h 3KcnjiaHTaT npeBpamaexca b o6Brraoe pacTemie. Ecjih me H3-3a 
HapyineHHH cbh3h MepncieMa OKa3HBaeTca H30jrapoBaHHOH ot KopHen, 0Ha 
He pacTeT, ho enje HenoTopoe BpeMH coxpaHneT cboio CTpyKTypy. 3aTeM 
KJieTKH, JIHHieHHBie HeoSxOflHMBIX HpO^yKTOB, TepHIOT CBOH MepHCTeMaTHHeCKHe 
CBOHCTBa h HauHHaiOT SecnopaflouHo flejiHTBCH. IIocTeneHHo 3tot npou;ecc ox- 
BaTBiBaeT BecB 3KcnjiaHTaT. 

IIphhhhoh HapymeHHH o6pa30BaHHH npoBOflameii chctcmbi MoryT 6bitb 
nan npojiH$epaii;HH npoKaM6najiBHHX KJieTOK nofl BJiHHHneM ayncHHa, Tan 
h hhcto MexaHHnecKoe noBpemflemie ee. 3aMeTHM b cbh3h c 3thm, hto, ho MHe- 
hhk) pafla HCCJieflOBaTejieii, MexamiuecKHe noBpemflemiH aKcnjianraTa ona3H- 
BaiOT cyn^ecTBeHHoe BJiHHHiie Ha ycnex ero pereHepan;HH. Tan, ^yrjiac c co¬ 
TpyflHHKaMH flame cHHTaeT hx ochobhoh hphhhhoh pa3Horo noBefleHHH 3KC- 
HJiaHTaTOB Ha cpeflax oflHoro h Toro me cocTaBa. 

H3yUHB 310 HBJieHHe B HaiHHX OHHTaX, MH CHHTaeM, HTO HOMHMO «XHpyp- 
THHeCKHX OHIh6oK» 3fleCB MoryT HrpaTB pOJIB H H3MeHeHHH B COflepmaHHH 3H- 
flOreHHBIX $HTOropMOHOB BepxymKH, CBH3aHHBie C pa3HBIM HOJIOmeHHeM nOHKH 
Ha CTeSjie, c pa3HBiM nojiomeHHeM CTeSjm Ha pacTeHHH h c pa3HBiM Shoxhmh- 
necKHM cocTaBOM caMoro pacTeHHH. 

Abtopbi npnHocHT rjiySoKyio SjiaroflapHocTB P. T. ByieHKo 3a homoid;b 
h KOHcyjiBTan;HH npn npoBefleHHH HacTOHmeH paSoTBi. 
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Hayqno-nccjieAOBaTejiBCKHH (IIojiyueHO 16 XI 1971). 

30 HajlBHBIH HHCTHTyT 
caji;oBo;i;cTBa HeqepH03eMH0H hojiocbi, 

JIaSopaTOpHH BBipan^nBaHiiH 
o 3 ,n;opOBJieHHoro nocaflouHoro MaTepnajia 
nroflHBix KyjiBTyp, 

MocKBa, EnpiojieBo. 


y#K 581.4 : 581.17 : 582.475.2 

B. E. MocKaJiesa n 3. E. BpaHijeBa 

HCCJIEflOBAHHE yjIbTPACTPyKTYPM KJIETOHHOfl CTEHKH 
TPAXEHA TjAHIX DAHURICA TURCZ. 

V. E. MOSKALYOVA AND Z. E. BRYANTSEVA. STUDY OF TRACHEIDS' CELL 
WALL ULTRASTRUCTURE IN LARIX DAHURICA TURCZ. 

B cxaxBe H 3 Jio>KeHBi pe 3 yjiBTaTBi ajieKTpOHHOMiiKpocKomiqecKoro Hccjie^OBamiH Kjie- 
touhoh cxeHKH Tpaxen^Bi JincTBeHHHi^Bi b npoijecce ee ,n;ejiiirHii(j)HKaiuiii npn nojiyuemiH 
I^eJIJIK)JI 03 BI. BBIHBJieHBI OCOSeHHOCTH CTpOeHHH Cpe^HHHOfl HJiaCTHHKH H OTfleJIBHBIX CJIOeB 
KJieTOUHOH ctchkh; npocjie>KeHBi n 3 MeHeHHH nx CTpyKTypBi npn Bapne ijejiJiK)ji 03 Br. Ilo- 
Ka 3 aH 0 , uto HepaBHOMepHocTB ,n;ejmrHH$HKaiiHH KJieTOUHBix ctchok TecHO cBH 3 aHa c npo- 
ijeccoM nx oflpeBecHeHHH. 

3jieKTpoHHOMHKpocKonnuecKoe HCCJieflOBamie CTpoeHHH rjictouhoh ctchkh 
aHaTOMHuecKHX ajieMeHTOB ,u;peBecHHBi b npou;ecce nojiyueHHH u;ejuiK)Jio3Horo 
BOJioKHa HMeeT 6ojii»inoe TeopeTnaecKoe h npaKTHaecKoe 3HaueHne. Tanne 
HCCJie^oBaHHH noMoraiOT bhhbhtb 3aK0H0MepH0CTH, fleiicTByiomHe b TeueHne 
TexHOJiornqecKoro npou;ecca nojiyuemm 6yMara h a^iot bo3mo>khoctb tcxho- 
jioraM co3HaTejibHo peryjrapoBaTB 3tot npoijecc. KpoMe toto, Tanoe H3yueHne 
co3,o;aeT 6jiaronpHHTHBie bo3mo>khocth rjih no3HaHHH yjiBTpaTOHKoro CTpoe¬ 
HHH KJieTOHHBIX CTeHOK flpeBeCHHBI. 

OcoSeHHocTBio ^peBecHHBi Kan o6BeKTa rjir 3JieKTpoHHOMHKpocKOHHue- 
ckoto HCCJie,n;oBaHHH HBjmeTCH BBicoKaa ajieKTpoHHaa hjiothoctb cocTaBHBix 
KOMnoHeHTOB KJieTOHHOH cTeHKH. JJjih toto hto6bi paccMOTpeTB yjIBTpaTOHKyiO 
CTpyKTypy CTeHOK, Heo6xo,u;HMO yu;ajiHTB jihthhh, BenjecTBa MaTpnKca, no- 
nepeMeHHo o6pa6aTBiBaH KJieTOHHBie ctchkh pa3Be,n;eHHBiMH KHCJioTaMH h m;e- 
jiouaMH. Ilocjie Tanon o6pa6oTKH ocTaeTCH bhahmbih b ajieKTpoHHOM MHKpo- 
CKOne H,ejIJII0JI03HBIH OCTOB KJieTOHHOH CTeHKH. 

y,np6HBiM MaTepnajioM rjih. AHtJxJepeHijHpoBaHHoro HCCJieflOBaHHH hbjih- 
eTCH flpeBecHHa b npoijecce nojiyaeHHH ii;ejiJiK)Jio3Horo BOJioKHa. TjiaBHOH 
n;ejiBio juo6oro npon;ecca BapKH flpeBecHHBi HBjmeTCH ,n;ejiHrHH$HKaii;HH 
ApeBecHHBi, t. e. y^ajieHne jinrHHHa. Hapa^y c jirthkhom b npon;ecce BapKH 
H3BJieKaiOTCH h flpyrne BemecTBa — 3HaaHTejiBHaH uacTB reMHn;ejiJiK)jio3, 
HCKTHHOB H HCKOTOpHX 3 KCTpaKTHBHBIX BemeCTB. UcCJieflOBaHHH KJieTOHHOH 

CTeHKH ApeBecHHBi b npoijecce BapKH ftaioi HayaHyio HH$opMan;HK) He tojibko 
06 yjiBTpacTpyKTypHoii opraHH3aii;HH, ho TaK?Ke h o JioKajiH3an;HH xHMHae- 
CKHX BemeCTB B KJieTOHHOH CTeHKe. 

Tanoro po'fla HCCjie,u;oBaHHH CTpyKTypBi h jioKajiH3aii;HH XHMnuecKHX kom- 
HOHeHTOB B KJieTOHHOH CTeHKe ^peBeCHHBI HpOBO^HTCH B 60 JIBIH 0 M MaCHITaSe 

3 a py 6 e>K 0 M (Frey-Wyssling u. Miihlethaler, 1949; Liese, 1960; Jaume u. 
Fengel, 1961; Wardrop, 1962a, 6 , 1963; Wardrop a. Harada, 1965; Fengel, 
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1966, 1967, 1969; Jaume u. Torgerson, 1967; Cote, 1967; Jacopian h ^p. , 
1967; OpeH-BnccjiHHr h Miojieiajiep, 1968, h aP-)* 

B CoBeTCKOM Coio3e ajieKTpoHHOMHKpocKonnHecKoe HCcaeAOBamie KaeToq- 
hoh CTeHKH ^peBecHHbi Haqajioct cpaBHHTeaBHo He^aBHO (MocKajieBa, 
1962; Oahhaob h KaTKeBnq, 1967). EoaBinaa qacTB pa6oT nocBHin;eHa H3y- 
qeHHio ^peBecHHH b npoii;ecce XHMnqecKHX bo3abhctbhh h noayqemiH n;ejiJiio- 
jio3Horo BOJiOKHa (rejiec, 1968a, 6, 1971; KaTKeBnq h Oahhaob, 1968, 1970; 
IlypHHa h AP-> 1970, a, 6, 1971; EoroMoaoB h BepeH30H, 1971). 

06beKTOM Hamero HecneAOBaHHH cayamaa ^peBecnHa ancTBeHHHABi Aayp- 
ckoh Larix dahurica Turcz. ,H,peBecHHa ancTBeHHHABi HBaaeTca hobum nepc- 
neKTHBHHM cbipseM Rjin npoH3BOACTBa 6yMarn. OAHaKo oco6eHHocTH ee xh- 
MnqecKoro cocTaBa, $H3HKO-MexaHHqecKHe CBOHCTBa h CTpoemie co3AaiOT 
onpeAejieHHHe TpyAHocTH am nrapoKoro HcnoaB30BaHHH ee b n;ejiJiiojio3Ho- 
6yMaamon npoMbinuieHHOCTH. Bojibinoe KoanqecTBo BOAHopacTBopnMbix hojih- 
caxapnAOB, 3KCTpaKTHBHbix Bem;ecTB, a TaKate BHCOKaa nJioTHocTb aPBbochhh 
OTpHu;aTejibHO bjihhiot Ha npon;eccbr BapKH, hbjihhcb npHHHHOH HepaBHo- 
MepHon Ae™rHH(|)HKaii;HH h noBbiineHHH HenpoBapa. Oco6eHHocTH tohkoto 
CTpoeHHH APesecHHbi jmcTBeHHHijbi H3yqeHbi Majio (Casperson, 1968). 

IIpe^KAe qeM nepenTH k H3aoa<eHHK) pe3yjiBTaTOB nccjieAOBaHHH H3MeHe- 
hhh yjiBTpacTpyKTypbi jiHCTBeHHHu;H b npon;ecce BapKH, caeAyeT ocTaHOBHTBca 
Ha tohkom CTpoeHHH hcxoahoh Heo6pa6oTaHHon ApesecHHH. Ha Heo6pa6o- 
TaHHBix o6pa3ij;ax 6biJia npoAeaaHa rncTOXHMHqecKaa peaKAHH Ha neKTHHH 
no MeTOAHKe Th c coaBTopaMH (Ge h AP-, 1959). 9tot rHCTOXHMHqecKHii mctoa 

OCHOBaH Ha CBOHCTBe CHOHOIHX 3$HpOB ypOHOBHX KHCJIOT pearHpOBHTB 
C THAPOKCHJiaMHHOM, a nOTOM C TpeXBaJieHTHHM >Kejie30M H o6pa30BHBaTB 
HepaCTBOpHMHH 3JieKTpOHHOHJIOTHBIH KOMHJieKC, KOTOpblH o6Hapy>KHBaeTCH 
Ha yjibTpaTOHKHX cpe3ax b $opMe qepmjx qacTHA- 9to OAHa H3 HeMHornx 
rncToxHMHqecKHx peaKAHH, KOTopaa MOJKeT 6htb npHMeHeHa b aaeKTpoHHo- 
MHKpocKonnqecKHX HCCJieAOBaHHHx apbbbchhh. II. H. Oahhaob h 10. R). KaT- 
KeBHH (1967) npHMeHHJiH otot mctoa npn nccjieAOBaHHH pacnpeAejieHHH 
neKTHHOB b oSojioqKax o6jiyqeHHbix h Heo6jiyqeHHbix TpaxenA no6eroB ejin. 

B pe3yjiBTaTe rHCTOXHMHqecKOH peaKAHH Ha neKTHHH bhhbhhiotch ot- 
AOJiBHHe cjioh KJieToqHoii ctchkh (Ta6ji. I, 1 , cm. BKJienKy). HccjieAOBaHne 
noKa3ajio, hto KJieToqHaa CTeHKa TpaxenA APBBecHHH jihctb6hhhabi HMeeT 
CTpoeHne, xapaKTepHoe rjih. APyrnx xbohhhx nopoA* OHa coctoht H3 He- 
ckojibkhx cjioeB: Me>KKJieToqHbiH cjioh hjih cpeAHHHaa njiacTHHKa Af, nep- 
BnqHaa o6ojioqKa P , 3 cjioh btophhhoh ctchkh S : Hapyamnn S l9 cpeAHHH S 2 
H BHyTpeHHHH S s ; 6opOAaBqaTBIH CJIOH W BHCTHJiaeT HOJIOCTB KJieTKH. 

Ilpn homoiah rHCTOXHMHqecKOH peaKAHH Ha neKTHHH 6bijio noKa3aHo, hto 
neKTHHOBne coeAHHeHna aoKaaH3yiOTCH b MeasKaeTHHKax h cpeAHHHOH naa- 
craHKe. Ohh o6Hapy>KeHbi HaMH TaKa^e Ha rpaHHA© nepBnqHOH o6oaoqKH P 
h Hapyamoro cjioh btophhhoh o6oaoqKH S ly a TaKase Ha rpaHHAe Hapyamoro 
caon S 1 , h cpeAHero caon S 2 btophhhoh o6oaoqKH. 9th MecTa HBaaioTca 
HanMeHee npoqHHMH b KaeToqHon CTeHKe. Hmchho 3 AecB hpohcxoaht pa3- 
Phbh npn MexaHnqecKHX h $H3nqecKHx bo3a@hctbhhx. 

JJjih HecaeAOBaHHa APesecHHH b TeqeHne A^HrHH$HKaAHH, npoHCxoAa- 
men b npoAecce nojiyqeHHH Ae«^Jnoao3Horo BoaoKHa, HaMH 6bia ncnoaB30BaH 
MaTepnaa, noayqHBmHHca npn 6ncyaB(|)HTHOH Bapae Ha MaraneBOM ocHOBa- 
HHH, TaK KaK HpH 3TOM CHOCoSe BapKH A6JIHrHH$HKaAHH HpOTeKaeT ropa3AO 
MeAaeHHee h H36npaTeaBHee, qeM npn cyaB^araon (njeaoqHOH) Bapne. B Ka- 
qecTBe BapoaHon KncaoTH HcnoaB30Baaca pacTBop 6ncyaB$HTa MarHna, 
coAepa^aiAHH S0 2 b BHAe 6ncyaB$HTHoro HOHa HS0 3 . Bcero S0 2 — 4.32%, 
pH pacTBopa — 4.5. PeamM BapKH: hoa^bm TeMnepaTypn a° 160°, o6n];aa 
npoAoaa^HTeaBHocTB BapKH 6.5 qacoB. 

IIoayqHBHiHHca MaTepnaa mh HccaeAOBaan npn homoiah aaeKTpoHHoro 
MHKpOCKOna AByMH MeTOAaMH aaeKTpOHHOH MHKpOCKOHHH, MeTOAOM yaBTpa- 
TOHKHX Cpe30B H MeTOAOM aHTHHHOBHX CKeaeTOB. 

Jljifi noayqeHHa yaBTpaTOHKHX cpe30B npo6bi ocTopoa^HO npoMHBaancB 
boaoh ao HeHTpaaBHOH peaKAHH h 3aaHBaancB 96%-m chhptom. MaTepnaa 
o6e3Boa^HBaaca h 3aKaioqaaca b MeTaKpnaaTH. YaBTpaTOHKHe cpe3bi noay- 
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qajracB Ha yjiBTpaMHKpoTOMe YMT-2 h HCCJieAOBajmcB npn noMonpt ajieKTpoH- 
Horo MHKpocKona Tesla BS242E. 

JIiirHHHOBBie cnejieTH 6hjih nojiyqeHBi MeTO^OM nocTeneHHoro rH,u;pojiH3a 
npe^BapHTejiBHo npoaKCTparnpoBaHHBix b cnHpT0-6eH30Jie o6pa3n;oB bo3- 
pacTaiomHMH KOHnjeHTpaiptHMH cepHon khcjioth (c 5 72°/o) b TeqeHHB 

2.5 MecHii;eB (KaTKeBnq h 0,u;hhii;ob, 1968, 1970). 06pa3n;Bi .zjjih HCCJie^oBaHHJi 
6hjih b3htbi Ha pa3HBix CTa^HHX BapKH: qepe3 3.5, 4.5, 5.5 h 6.5 qacos. 

npn HCCJieflOBamiH yjiBTpaTOHKHx cpe30B 6bijio o6Hapy>KeHO, hto qa- 
CTHHHaa ,n;ejiHrHH(|)HKaii;HH h yzjajieHne reMHn;ejiJiiojio3 b npon;ecce nojiyqeHHjr 
n;ejijiiojio3Horo BOJiOKHa o6Ha>KaeT TOHKoe CTpoeHne KJieTOHHOH CTeHKH. 
B Heo6pa6oTaHHOH flpeBecHHe cpeflHHHaa njiacTHHKa BBirjia^HT ajieKTpoHHo- 
hjiothoh h roMoreHHOH. IIocTeneHHo b npon;ecce BapKH o6Hapy>KHBaeTCH 
ee cjio>KHaH CTpyKTypa (EpHHn;eBa, 1970, 1971a, 6; MocKajieBa h EpHHn;eBa r 
1971a, 6, b), TOHKaa ceTKa coe^HHHTejiBHBix mhkpo$h6phjiji (Ta6ji. I, 2 ). 9Ta 
cbh3b MejK^y KJieTKaMH oneHB HenpoHHaa h 6bictpo pa3pyinaeTCH b npoijecce 
AajiBHenmeH BapKH. OcTaTKH ee 3aMeraH b HeKOTopHX cjiyqaax ^an^e b n;eji- 
jiiojio3hbix BOJioKHax. B jiHTepaType hmciotch CBe^eHHH o tom, hto Ha qa- 
cthhho ,n;ejiHrHH(|)Hii;HpoBaHHHx nonepeHHHx cpe3ax KJieTOHHOH ctchkh ,u;pe- 
BecHHBi ejiH bh,u;hh hhth, coe^HHHion^He coce^Hne nepBHHHBie o6ojiohkh, Ha 
hto yKa3HBaiOT 0,u;hhii;ob h KaTKeBnq (1967); ohh CHHTaiOT, hto coe^HHH- 
TejiBHLie cbh3h Me>K,u;y BOJioKHaMH hocht yrjieBOAHHH xapaKTep. 

Ha6jno,o;aeMaH HaMH ceTKa mhkpo<|)h6phjiji b cpe^HHHOH njiacTHHKe no 
CBoeMy pncyHKy hcckojibko OTJinqaeTCH ot u;ejijnojio3Horo CKejieTa BTopnq- 
hoh o6ojiohkh, OHa ropa3,n;o TOHBme h Henmee; xHMnqecKaa ee npnpofla 
ocTaeTca noKa HeacHoii h ajih pacura^poBKH ee TpeoyeTca npoBe^eHne n;ejioro 
KOMHJieKCa 6HOXHMHHeCKHX, $H3HKO-XHMHHeCKHX H 6HOJIOrHHeCKHX HCCJie- 
flOBaHHH; Heo6xo,o;HMo TaK>ne H3yqemie CTpoeHHH cpe^HHHOH njiacTHHKH, 
c Haqajia ee pa3BHTHH, b npon;ecce oHToreHe3a Ha cySMHKpocKonnqecKOM 
ypoBHe. 

CTpyKTypa Me>KKjieTHHKOB hohth He HCCJie,u;oBaHa. B pa6oTe JJasaiiMe 
h OeHrejm (Jaume u. Fengel, 1961) HMeeTca yKa3aHne, hto npn flejrarHH- 
$HKai^HH coe^HHHTejiBHBie $h6phjijih h jiaMejuiBi MoryT npoxo^HTB He tojibko 
MejKfly COCe^HHMH KJieTKaMH HO epe^HHHOH HJiaCTHHKe, HO H qepe3 Me>KKJieT- 
hhkh. aHHBie npe^BapHTejiBHoro HCCJieflOBaHHH CTpyKTypu Me>KKJieTHHKOB 
(BpHHii;eBa, 1970) Hanuin noflTBepjKfleHHe npn ftajiBHenmeM H3yqeHHH yjiBTpa- 
CTpyKTypBi TpaxenA jiHCTBeHHHD;Bi. Ha HaqajiBHBix CTa^nax BapKH npoH3onuio 
qacTHHHoe pacTBopeHne jinrHHHa h BenjecTB MaTpnKca h pacKpujiacB TOHKaa 
CTpyKTypa Me>KKJieTHHKa (Ta6ji. I, 5), r^e bh,u;hbi MHoroqncjieHHBie th>kh 

MHKpO$H6pHJIJI. 

^ejiHrHH$HKaii;HH Me>KKJieTHHKOB HaHHHaeTCH b 6ojiBmHHCTBe cjiyqaeB 
b n,eHTpe, npnqeM 3aMeqeHo, qTO jihthhh oTcio^a y^ajiaeTCH 6HCTpee, qeM H3 
epe^HHHOH HJiaCTHHKH. Me>KKJieTHHK OTTpaHHqeH OT COCe^HHX KJieTOK 3JieK- 
TpOHHOHJIOTHBIM CJIOeM, yCTOHqHBBIM K fleHCTBHIO BapoqHHX paCTBOpOB. KaK 
npaBHJio, 3tot cjioh pa3pymaeTCH b nocjie^HiOK) oqepe^B, qacraqHo ocTaBaacB 
Ha ii;ejijiK)Jio3HOM BOJioKHe nocjie BapKH. Mo>kho npe,n;nojio>KHTB, hto 3th 
yqacTKH co,o;ep>KaT jihthhh, MeHee flocTynHBin ,u;jih BapoqHBix peareHTOB. 

B npoijecce ,o;ejiHrHH<|)HKai];HH pacKpBiBaeTca TaK>ne TOHKoe CTpoeHne 
nepBHqHoii ctchkh. Ha6jiio ( n;aeTCH HeynopH^oqeHHoe pacnojionseHHe MHKpo- 
$h6phjiji. CTpyKTypa ctchok b 3HaqHTejiBHOH CTeneHH pa3pHXJieHa, MHKpo- 
$h6phjijih coceAHHx KJieTOK nepenjieTaiOTCH APyr c ,n;pyroM, o6pa3ya pbix- 
Jiyio BOHJioKoo6pa3Hyio Maccy. 

Hapy>KHBiii cjioh btophhhoh o6ojioqKH S 1 coxpaHaeT npn Bapne y^HBH- 
TejiBHyio npoqHocTB. 9tot cjioh noKa3BiBaeT BBicoKyio ajieKTpoHHyio hjiot- 
HOCTB H yCTOIiqHBOCTB K BapOHHBIM paCTBOpaM H ^eTaJIBHO paCCMOTpeTB ero 
TOHKoe CTpoeHne Ha yjiBTpaTOHKHx nonepeqHBix cpe3ax He y^aeTca (Ta6ji. 

I, 4 ). IIo flaHHHM JIaHre (Lange, 1954), bo BHemHen o6jiacTH btophhhoh 
o6ojioqKH Ha6jno,o;aeTCH BHCOKoe co,n;ep>KaHHe JinrHHHa (y ejin ao 70%). 
KpoMe Toro, cjioh S-l 3am;Hii];eH ot HenocpeflCTBemioro B03^eHCTBHH BapoqHOH 

KHCJIOTBI CO CTOpOHBI HOJIOCTH CJIOHMH S 2 H S 3 , C BHeiHHeH CTOpOHH — Cpe- 

Ahhhoh njiacTHHKoii M h nepBnqHOH o6ojioqKon P , npHHHMaiomHMH Ha ce6a 
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HanSoaee cnabHyio aTany pacTBopa. B pa6oTax YopApona (Wardrop, 1962a, 
6 , 1963), ^>KaHMe h TopreHCOHa (Jaume u. Torgerson, 1967) h JJaBnca (Da¬ 
vies, 1966) ecTb yKa3aHHH o MHrpan,HH anrHHHa b npon;ecce BapKH H3 BHeinHHX 
o6jiacTen KaeToraon CTeHKH bo BHyrpeHHHe. Tanaa MHrpau;HH, oaeBHAHo, 
npOHCXO^HT H3 CJIOeB M H P B CJIOH S 1 HpH 6HCyJIb$HTHOH Bapne C MarHHeBHM 
ocHOBaHneM. TaKHM o6pa30M, noBHmeHHaa jmrHH<|>HKaii;HH, 3amHn];eHHoe 
MecTonojio>KeHHe caoa S 1 h B03M0>KHaH MHrpan;HH b Hero jrarmma H3 Ha- 
py^KHHX CJIOeB fleJiaeT 3TOT CJIOH yCTOHHHBbIM K fleHCTBHK) BapOHHHX paCTBO- 
poB. B npou;ecce BapKH oh coxpaHaeT CBoe KOMnaKTHoe CTpoeHne, oSHapy- 
>KHBaa BMCOKyiO 3JieKTpOHHyiO HJIOTHOCTB. 

B npon;ecce AeJinrHH<|)HKaii;HH h aacTHHHoro yAaaeHHH reMHn;ejijiK)jio3 
pacKpHBaeTca ^nSpHnnapHaa CTpyKTypa cpe^Hero cjioh btophhhoh oSohohkh 
S 2 . Ha noneperaoM cpe3e u,ejuiiojio3Horo BOJioKHa nocjie 6.5 aac. BapKH 
HaSaiOAaeTca arperan;HH mhkpo$h6phjiji (oSbeAHHeHne hx b 6 oJiee MomHBie 
nyHKn) b cjioe S 2 h o6pa30BaHne MHKponycTOT (cm. Ta6ji. I, 4). Pa3Mepti 
MHKpOHyCTOT H HX OHepTaHHH MOryT H3MeHHTbCH B HpODjeCCe BapKH OT OKpyr- 
jihx ^o mejieBH^HHx, hto TecHo cBH3aH0 c ycHJieHHeM npou;ecca arperaijHH 
mhkpo$h6phjiji (Ta6ji. II, 3). Ha npoAoabHOM cpe3e AeaHrmHfrHijHpoBaHHoro 
BOJioKHa xopoino 3aMeTH0 jiaMejuiapHoe CTpoeHne cjioh, bhahh OT^eatHLie 
jiaMeajiH, cocToamne H3 nyaKOB MHKpo^HSpnnn (TaSa. II, 2). TecHaa CBH3b 
aaMeaa Me>KAy coSoh ocymecTBaaeTca c noMombio oTAeabHbix (JnSpnaa,. 
BbixoAamHx H3 MaKpo$H6pHJiJiapHHX nyaKOB. Ha npoAoabHOM cpe3e TaK>Ke 
3aMeTHa arperaijHH $h6phjiji h o6pa30BaHne MaKpoKannaanpoB Mea^y ot- 
.njeabHbiMH aaMeaaaMH. Ha otoh >Ke $oTorpa$HH H3o6pa>KeHa «jihhhh ckojib- 
>KeHHa» bo BTopHHHoii oSonoane TpaxenAH npn yBeanaemra b 9000 pa3. 
Taane jihhhh CKoab>KeHHa 6bijih yme ,n;aBHO o6Hapya^eHbi bo btophhhbix 
oSoaoanax ,u;peBecHHbi xbohhbix nopoA npn homoid;h cBexoBoro MHKpocKona. 
BHaaajie hx canTaan nepBbiMH npH3HaKaMH pa3pyineHHH npn MexaHnaecKnx 
B03,H;eHCTBHHX, O^HaKO OHH HMeiOTCH H B KJieTOHHbIX CTeHKaX ^peBeCHHbl, 
He noflBepraBineHCH MexamiaecKHM bo3a©hctbhhm. Hx B03HHKH0Bemie npn- 
HHCHBaiOT ^eHCTBHIO CHHbl TH>KeCTH CTBOaa, BeTpy H ,H;pyrHM B03ACHCTBHHM 
npn pocTe ,n;epeBa. 

JIhhhh CKOJibaseHHH h 30HM pa3pymeHHH npn MexamiaecKHx B03AeiiCT- 
Ihhx %e TaabHo nccaeAOBaHbi Ha ypoBHe cBeTOBoro MHKpocKona (MocnaaeBa, 
1957). n P H aaeKTpoHHOMHKpocKonnaecKHx Hecae^oBaHHHx ohh TaK>Ke no- 
na^aiOT b none 3peHHH MHKpocKona (EoroMoaoB h EepeH30H, 1971). Ha 
aaeKTpoHHOH $oTorpa$HH npoAoabHoro cpe3a btophhhoh oSoaoaKii A^anr- 
HH$HIi;HpOBaHHOrO BOHOKHa MbI BQ^HM HCHO BbipajKeHHyK) aHHHK) CKOab>Ke- 
hhh (cm. Ta6a. II, 1). B otom MecTe HaSaiOAaeTca H3MeHeHne opHeHTan;HH 
MHKpo(|)H6pHaa, hx Bbirn6 Ha onpeAeaeHHOM yaacTKe, pa3pbixaeHne cipyK- 
Typbi, 6oabmoe KoanaecTBo meaeBHAHHx nycTOT. Cio^a caopee nonaAaeT 
BapoHHbiii pacTBop h nponcxoAHT Ae-aHrHH^HKai^HH. HanpaBaeHne 3toh 
jihhhh CKoab>KeHHa b KneTOHHOH CTeHKe hohth nepneH^HKyaapHo och bo- 
aoKHa. AHaaornaHoe HanpaBaeHne Been anHHH CKoab>KeHHa HaSaio^aeTca 
Ha npowabHOM cpe3e ,u;peBecHHbi b cbbtobom MHKpocKone. 

Boabinoe 3HaaeHne HMeeT ot6op npo6 flaa Hecae^oBaHHH. 06biano nocae 
BapKH u;eanK)ao3a no^BepraeTca npoMbiBaHHio cnabHOH CTpyen bo^h h cyniKe. 
KoMnaeKC 3thx MexaHHaecKHx h $H3naecKHx B03,o;eHCTBHH bhocht jjodaBoa- 
Hbie H3MeHeHHH, OTpa>Kaioii];Heca Ha CTpoeHHH n;eaaK)ao3Horo BoaoKHa. 
npHBejiieHHbie HaMH paHee aaeKTpoHHbie $OTorpa(|)HH (cm. Ta6a. 1,2, 3,4) 
6bian noayaeHbi c Maiepnaaa, B3HToro cpa3y nocae BapKH h octopo>kho 
npoMbiToro 6e3 HapymeHna (JopMbi npoBapeHHOH menbi. Ha aaeKTpoHHOH 
$OTorpa<|)HH (Ta6a. II, 2) HOKa3aH nonepeaHHH cpe3 D;eaaioao3Horo BoaoKHa 
nocae rpy6oii hpomhbkh h cyniKH. ToHKaa CTpyKTypa BH,u;oH3MeHaeTca r 
Ha6aiOAaeTca cnabHoe HaSyxaHne, ein;e 6oabmaa arperai^na MHKpo^HSpnaa 
h o6pa30BaHne meaeBHAHbix nycTOT. HBaeHne arperan;HH MHKpo^HSpnaa 
h yBeanaeHHe oSbeMa KannaaapoB c Soaee KpynHbiMH pa^nycaMH ot 80 
,n;o 980 A ocBein;eHo b paSoiax nypHHoii h AP- (1970 a, 6, 1971), rAe AaHHbie 

aaeKTpoHHOMHKpocKOHHaecKHx HecaeAOBaHHH HOATBep>KAaiOTCa mctoaom 
cop6u;HH napoB H-rencaHa. 
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B npoijecce BapKH nonepeqHHe cbh3h Me>K#y <$H6pHJiJiaMH ocjia6jiHK)TCH. 
Ohh ocjiaSjiaiOTCH enje 6ojibme, ecjin k XHMnqecKHM B03,zjeHCTBHHM BapoqHHX 
pacTBopoB ,n;o6aBJiHK)TCH MexamiqecKHe h $H3HqecKHe B03,zjeHCTBHH nocjie- 
^yiomeH o6pa6oTKH n;ejiJiK)Jio3HHX bojiokoh. CjieflOBaTejibHO, b 3aBHCHM0CTH 
ot n;ejiH nccjieflOBaHHH Heo6xo,u;HMO MeTOflnqecKH npaBHJibHo OT6npaTb Ma- 
Tepnaji. 

BHyTpeHHHH CJIOH BTOpHHHOH 060JIOHKH S 3 O0Hapy>KHBaeT BbICOKyK) 
ycTOHHHBocTb npH BapKe, coxpaHHH CBoe KOMnaKTHoe CTpoeHne flange nocjie 
3aBepineHHH BapKH (cm. Ta6ji. I, 4). Cjioh S 3 npeACTaBJineT Sojibihoh HHTepec 
AJih HCCJie,n;oBaTejieH c tohkh 3peHHH ero xHMnqecKOH npnpo^bi h yjibTpa- 
TeKCTypHoii opraHH3an;HH (Necesan^, 4957; Liese, 1963). 

fljiH BHHBJieHHH yjibTpacTpyKTypH cjioh S 3 mh no^Beprajin o6pa3n;H, 
nojiyqemibie nocjie BapKH, KHCJiOTHOMy h njejioqHOMy rH,u;pojiH3y, ho kom- 
naKTHocTb ,u;aHHoro cjioh He Hapyinajiacb. Oh ocTaBajicn no-npe>KHeMy ajieKT- 
poHHonjioTHHM h TOHKoe CTpoeHne ero He npocMaTpHBajiocb. Kan yKa3H- 
Bajiocb Bbiine, noAo6Hyio ycTOHHHBOCTb k fleiiCTBHio m;ejiOHHOH h khcjiothoh 
o6pa6oTKH noKa3HBaeT TaK>Ke BHeinHHH cjioh btophhhoh o6ojiohkh 3to 
no3BOJineT npe,o;nojio>KHTb o HeKOTopoM cxo^CTBe xHMHnecKoro cocTaBa cjioeB 

h S 3 . yopApon h JJaflcyajui (Wardrop a. Dadswell, 1957), H3yqan CTpoeHne 

CJIOeB KJieTOHHOH CTeHKH TpaxeHfl COCHbl, yCTaHOBHJIH, HTO npn OftHHaKOBOH 
nonepeHHOH opneiiTaijHH mhkpo$h6phjiji b cjiohx S 1 h S 3 , cjioh S 3 noKa3HBaji 
6oJiee HH3KyiO OJieKTpOHHyiO np03paHH0CTb, npHHHHOH KOTOpOH OHH CHHTaJIH 
6ojiee HH3Koe co#ep>KaHHe n;ejiJiK)Jio3H b otom cjioe. 

Ha yjibTpaTOHKHx nonepeqHHx cpe3ax n;ejiJiiojio3HHx bojiokoh mm Ha6- 
jiio^ajin TOHqainnyio cjiohctoctb cjioeB S 1 h S 3 (ia6ji. II, 3). B jiHTepaType 
TaKH^e HMeioTCH CBe^eHHH o jiaMejuinpHOM CTpoeHHH cjioeB S x h S 3 (Wardrop, 

1957, 1963; Harada, 1965, h ap.). 

Mbi npe^nojiaraeM, hto BLicoKyio ajieKTpoHHyio njioTHocTb h njioxyio 
npoHHij;aeMOCTb BapoHHHMH pacTBopaMH cjioeB h S 3 b H3yqaeMOM hbmh 
MaTepnajie mo>kho oSbHCHHTb njioTHon ynaKOBKoii 0T,u;ejibHHx jiaMejui, co- 
CTaBjiHiom;HX oth cjioh. OcTaTOHHbie Tpyu;HorH;i;pojiH3yeMHe nojiHcaxapn^H 
MaTpHKCa BHHOJIHHIOT HpH 3TOM pOJIb H;eMeHTHpyiOII];HX BemeCTB, o6BOJiaKH- 
Baionpix n;ejiJiiojio3Hbie mhkpo$h6phjijibi. OflHaKo Bonpoc 3tot nona ocTaeTCH 
HencHbiM h Tpe6yeT ^ajibHenniHx HCCJieAOBaHHH. 

Kteyqemie jinrHHHOBHx CKejieTOB jracTBeHHHn;H noKa3ajio, hto KOMnaKT- 
HOCTb JIHrHHHOBbIX qaCTHIj; OKOJIO HOJIOCTH B CJIOe S 3 yBeJIHHHBaeTCH HO epaBHe- 
hhk) co cjioeM S 2 (Ta6ji. II, 4). Ph,u; HCCJie^oBaTejieH TaK>Ke oTMeqaeT HeKOTopoe 
yBejinqeHHe b oxHocnTejibHOM co^epn^aHHH JinrHHHa okojio hojiocth (Krahmer 
h ,u;p., 1970; Scott, Goring, 1970). 

K BHyipeHHeMy cjioio btophhhoh ctchkh S 3 npnjieraeT 6opo,u;aBqaTHH 
cjioh, Ha6jno,n;aBHiHHCH n;ejiHM pn^OM 3apy6e>KHHx yqeHHX y pa3JinqHHX bh- 
,u;ob xbohhbix (Wardrop h ,u;p., 1959; Cronschaw h AP-, 1961; Liese, 1963, 
1965). IIpn pa3HHx cnoco6ax BapKH 3tot cjioh ocTaeTCH HepacTBopnMHM 
H 3JieKTpOHHOHJIOTHbIM. EopOflaBqaTHM ero Ha3HBaiOT H3-3a npHCyTCTBHH 
SyropKOB, BHflaiomHxcH b hojioctb KJieTKH. Ha npoflOJibHHX cpe3ax 3th 
6yropKH HMeiOT bh,u; OKpy>KeHHHx MeM6paHon qacran; (OpeH-BnccjiHHr 
h MiojieTajiep, 1968). 9th 6yropKH — 3acoxinHe ocTaTKH opraHejui h;hto- 
njia3Mbi, Tor^a KaK noKpuBaiomaH hx MeM6paHa Mo>KeT 6htb HCTOJiKOBaHa 
KaK BLicoxiHHH TOHonjiacT. EopoflaBqaTan CTpyKTypa npe^CTaBJineT co6oh 
MeMSpaHy, BHCTHJiaiomyK) hojioctb Tpaxen/i; h nopoBbie KaHajiH. Hpe3BMqaH- 
Han CTOHKocTb 6opo,n;aBqaTOH CTpyKTypn k XHMnqecKOMy B03^eHCTBHio 6HJia 
OTMeqeHa yn<e ,n;aBHo u;ejiHM ph,h;om aBTopoB; H3BecTHa e^HHCTBeHHan pacra- 
TejibHan cy6cTaHn;HH, KOTopan o6jia,n;aeT ho,h;o6hoh me ctohkoctbk), — 3to 
CHOpOHOJIJieHHH H3 3K3HHH HHJIbH;eBHX 3epeH (Cronschaw H APm 1961). npn 
pa3HHx cnoco6ax BapKH 3tot cjioh ocTaeTCH HepacTBopeHHHM h 3JieKTpoHHo- 
HJIOTHHM. 

nojiyqeHHHe HaMH pe3yjibTaTH no cy6MHKpocKOHHqecKOMy CTpoeHHH) 
KjieToqHOH cieHKH 3acTaBHJi Hac o6paTHTbcn k paHee npoBe^eHHHM paSoTaM 
no CTpoeHHio KJieTOK KaM6nH. Jlnnib BHHMaTejibHo aHajiH3Hpyn npoi^ecc 
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o6pa30BaHHH KJieTOHHOH CTeHKH B /JHHaMHKe, MO>KHO HOHHTB BCK) CJIO>KHOCTB 
ee CTpoeHHH h jioKajnmaijHH b Hen XHMnqecKHX KOMnoHeHTOB. 

Bo3HHKHOBeHne hoboh oSojiohkh ocymecTBjineTCH nyTeM o6pa3oBaHHH 
b KJieTKe Tan Ha3BiBaeMoro (JparaonjiacTa, kotopbih noHBJineTCH b 3KBaTO- 
pnajiBHon njiocKOCTH ^ejiamenca KJieTKH nocjie pacxomAeHHH xpomocom 
b aHa$a3e (Open-BHCCjiHHr h Miojieiajiep, 1968). IlepBBiM npii3HaKOM bo3- 
HHKHOBeHHH njiaCTHHKH B 3KBaTOpHaJIBHOH HJIOCKOCTH KJieTKH HBJIHeTCH 
noHBjieHne xopomo OKpainHBaiomHXCH y3ejiKOB (HeiiTpajiBHBiM KpacHBiM, 
Kpe3HJiOBBiM chhhm). KojinqecTBo hx npo^ojimaeT yBejinqHBaTBCH ro Tex nop, 
noKa ohh He cojibiotch Mem#y co6oh, o6pa30BaB nojiymnflKHH cjioii — KJie- 
TonHyio njiacTHHKy. KanejiBKH oth xopoino pa3jmqHMBi npn noMom,H ajieKT- 
poHHoro MHKpocKona. KjieTonHan njiacTHHKa oKpamHBaeTcn ochobhbimh Kpa- 
CHTeJIflMH — MeTHJieHOBBIM CHHHM H pyTeHHyM-KpaCHBIM, a 3TO CJiy>KHT yna- 
3aHneM Ha to, hto oHa coAepmHT xapaKTepHBie ajih oSojiohkh KHCjiLie coe- 
^HHeHHH, Tanne Kan neKTHHOBBie Bem;ecTBa h ^pyrne ypoHH^Bi, nrpaiomHe 
pojiB MaTpnKca b npoijecce CHHTe3a 6yu;yin;eH nepBnqHOH o6ojiohkh. 3aTeM 
KJieTOHHaa njiacTHHKa pa3pacTaeTcn no HanpaBJieHHio k nepmJepHH KJieTKH 
h HaKOHen; flocTnraeT npo,u;ojiBHOH ctchkh MaTepnHCKOH KJieTKH, c KOTopoii 
H CJIHBaeTCH. 

Em;e ,u;o conpnKocHOBeHHH KJieTOHHOH njiacTHHKH c npo^ojiBHOH ctchkoh 
KJieTKH b Hen yme CTaHOBHTcn 3aMeTHHM ^Boimoe jiyqenpejioMjiemie, xoth 
h cjia6oe: no o6e ctopohbi ot H30TponHoro n;eHTpajiBHoro cjioh njiacTHHKH, 
TeMHoro b nojmpH30BaHHOM CBeTe, b Hen pa3JiHHHMBi ,u;Be y3Kne npane Ka- 
eMKH. TaKHM o6pa30M, pacTynjan KJieTOHHan njiacTHHKa yme coctoht h3 Tpex 
CJIOeB. U,eHTpaJIBHBIH H3 HHX H3BeCTeH HOft Ha3BaHHeM epe^HHHOH njiacTHHKH. 
no o6e ctopohh ot 9Toro cjioh 6y,u;yin;He floqepmie KJieTKH HaqnHaiOT ctpohtb 
nepBHHHyio o6ojioqKy. BOHHoe jiyqenpejioMjiemie nepBnqHBix oCojioqeK 
oSBHCHneTCH TeM, qTo yme Ha 3toh CTa^HH pa3BHTHH ohh co^epmaT HeSojiBmoe 
KOJinqecTBo $h6phjiji n;ejiJiiojio3Bi (Open-BnccjiKHr h MiojieTajiep, 1968). 

IIpHcyTCTBHe n;ejijiiojio3HBix mhkpo<|)h6phjiji b KJieTKax KaM0HH 6bijio 
oSHapymeHo Ta Kme npn noMomn ajieKTpoHHoro MHKpocKona (Hodge a. Ward- 
rop, 1950). Ebijio ycTaHOBJieHo, hto mhkpo<|)h6phjijibi b KJieToqHOH CTeHKe 
pacnoJiaraioTcn b 6ojiBmnHCTBe cjiyqaeB b oahom HanpaBJieHHH. Poct KJie- 
ToqHOH CTeHKH coctoht He b yKpynHeHHH o6pa30BaBmnxcH <|)h6phjiji, a b yBe- 
jinqeHHH hx qncjia. npn noBepxHOCTHOM pocTe nepBHqHoii CTeHKH nponcxo^HT 
B3anMHoe nepenjieTeHne mhkpo$h6phjiji. 

n P H aHajiH3e c<|)opMHpoBaBineHCH nepBnqHOH ctchkh npn noMom;H hojih- 
pn30BaHHoro CBeTa h peHTreHOBCKHX jiyqen ycTaHOBJieHo, hto b npoTHBono- 
JIO>KHOCTB BOJIOKHHCTOH TeKCType BTOpnqHOH oSoJIOHKH, paCHOJIOmeHHOH 
napajuiejiBHo och KJieTKH, b nepBnqHOH oSojioqKe TencTypa paccenHHan, 
HanpaBjieHne $h6phjiji Sjinme k nepneH^HKyjinpHOMy k och KJieTKH. 9th 
HaSjHO^eHHH no^TBep^HJiHCB npn noMoin;H ajieKTpoHHoro MHKpocKona (Frey- 
Wissling a. Miihlethaler, 1949; Hodge a. Wardrop, 1950; Preston a. Ripley, 
1954; Bosshard, 1956). 

Ha6jno,a;aH b cpe^HHHOH njiacTHHKe M ceTKy ynopnfloqeHHBix mhkpo- 
<£h6phjiji, mo>kho npe,u;nojio>KHTB, hto oto mhkpo<|)h6phjijibi coce^Hnx nep- 
BnqHBix CTeHOK, npoHH3BiBaioin;He cpe^HHHyio njiacTHHKy; b TanoM cjiyqae 
b hhx BnojiHe bo3mo>kho yqacTHe n;ejiJiiojio3Bi. O^HaKo 3 tot Bonpoc nofljiemHT 
AajiBHenmeMy nccjieflOBaHHio. 

H3yqan o6pa30BaHne Tpaxen# cochbi b npoijecce o,a;peBecHeHHH oSojioqeK, 
mbi CTOJiKHyjiHCB c TeM (JjaKTOM, hto KaK o6pa30BaHHe 0T,a;ejiBHBix Tpaxenfl, 
Tan h o,n;peBecHeHHe Tpaxen^ npoxo^HT HepaBHOMepHo. Ha6jno,u;eHHH 3a 
npon;eccoM o6pa30BaHHH ro^nnHoro cjioh ^peBecHHBi cochbi noKa3BiBaiOT, hto 
OApeBecHeHne pa3BHBaeTCH ot ijeHTpa k nepm^epHH, ot paHee OTJiomHBmnxcH 
KJieTOK k 6ojiee mojio^bim, npn6jiH>Kaioni;HMCH k KaMSnio. B npe,u;ejiax KJieTKH 
npemfle Bcero ^peBecHeeT paHee o6pa30BaBmancH cpe^HHHan njiacTHHKa 
c npHJieraioin;HMH k Hen nepBnqHBiMH oSojioqKaMH, 3aTeM BTopnaHan oOojioqKa, 
a TpeTHqHBiH cjioh, npHJieraioin;HH k hojiocth, ApeBecHeeT b nocjieftHfoio oqe- 
pe,u;B (HBaHOB, 1939; MocKajieBa, 1958). 9to CBH^eTejiBCTByeT 06 onpe,u;ejieH- 
hoh nocjie,n;oBaTejiBHocTH oApesecHeHHH ot paHee o6pa30BaBinHXCH cjioeB 


^ 9 BoTaHHHecKnii >«ypHaji, J^a 10, 1973 r. 
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KJieToqHLix deHOK k 6ojiee mojioahm, no3AHee o6pa30BaBinHMCH. Kansan 
KJieTKa npoxoAHT cboh ahkji pa3BHTHH nocjie^oBaTejibHo, ho He o^HOBpeMeHHo 
co CMe>KHbiMH. HacTO RBe phaom jienmiAHe KJieTKH pa3jraqaiOTCH Me>KAy co6oh 
KaK HO pa3BHTHK) KJieTOqHOH CTeHKH, TaK H HO CTeneHH o^peBecHeHHH. no- 
CTeneHHo oth pa3JinqHH crjianmBaiOTCH h KJieTKH KansyTcn H^eHTHHHbiMH no 
CBoeMy cocTaBy h CTpoeHHio. O^HaKO npn xnMnqecKHx bo3A6hctbhhx pa3- 
JIHHHH BHHBJIHIOTCH, CKa 3 HBaHCb B HepaBHOMepHOH ,U;eJIHrHH$HKaii;HH CTeHOK 
TpaxenA- B npoii;ecce BapKH Ha oahoh h toh me ee CTyneHH mh bhahm caMbie 
pa3Hoo6pa3Hbie KapTHHbi ^ejiHrHH(|)HKaii;HH, ot Haqajia pacTBopeHun cpe^HH- 
HOH HJiaCTHHKH flO JiaMeJIJIHpHOH CTpyKTypbl BTOpHHHOM o6oJIOHKH. 

BjieKTpoHHan mhkpockohhh CTaHOBHTcn Bee 6ojiee yHHBepcajibHbiM MeTO- 
Aom, oxBaTHBaiomHM ii;ejibiH pa# OTpacjien 3HaHHH, pa3peman KpynHbie 
HayqHbie npo6jieMbi. KteyqeHHe CTpoemm KJieToqHon o6ojioqRH pacTemm — 
o,u;Ha h3 3thx npoSjieM. 

IIpoii;ecc nojiyqeHHH 6yMara H3 ^peBecnHbi — qpe3BbiqanHO cjiojkhhh 
npon;ecc, BRjnoqaioiAHH b ce6n KOMHJieKC xnMuqecKnx, $H3HqecKHX h Mexa- 
HnqecKHX B03,u;eHCTBHH, h ero pa3pa6oTKa TpeSyeT nocTaHOBKH cneu;HajibHbix 
OKcnepHMeHTOB, co3Aamm h coBepuieHCTBOBaHHH cnen;HajibHbix mctoaob 
HCC jieAOBaHHH Ha cySMHKpocKOHHqecKOM ypoBHe; HaAJienuiT pacqjieHHTb otot 
CJIO>KHHH npOU,eCC H BbIHBHTb OTACJIbHbie CTa^HH ero, HeCOMHeHHO HaXOflH- 
mne OTpa>KeHHe B COOTBeTCTByK)n];HX H3MeHeHHHX CTpoeHHH KJieTOqHOH CTeHKH. 
HccjieAOBamm b ^hhom HanpaBJieHHH npoAOjmsaiOTCH. 
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JI. A. OnjiHnnoBa, H. C. MaMymHHa h 0. B. 3aJieHCKnii 

BJIHHHHE HHTEHCHBHOCTH CBETA HA OTTOK 
ACCHMHJIHTOB H3 XJIOPOHJIACTOB 

y chlorella jpyrejstoidosa chick 

L. A. FILIPPOVA, N. S. MAMUSHINA AND 0. V. Z A L E N S K Y. EFFECTS 
OF LIGHT INTENSITY ON THE TRANSPORT OF ASSIMILATES FROM CHLOROPLASTS 
IN CHLORELLA PYRENOIDOSA CHICK 

B paSoTe c^ejiaHa npOBepna bh^bhhytoh paHee H^en o 3aBncHM0CTn nepeftBH/KemiH 
aCCHMHJIHTOB H3 XJIOpOnjiaCTOB OT pa60TH Her^HKJIITOCKOrO $OTO(j)OC$OpHJIHpOBaiIHH. 
Pa3pa6oTaH mctoa HeBOflnoro BH^ejieHHH xjioponjiacTOB H3 KjieTOK xjiopejuiH. rioKa3aHO, 
hto npn yBejinqeHHH hhtchchbhocth cBeTa, a cjie AOBaTe jibho, h ckopocth Heii.HKjiHHecKoro 
$OC$OpHJmpOBaHHH t B03paCTaeT CKOpOCTB nepe^BHH^eHHH MeneHBIX aCCHMHJIHTOB H3 xjiopo- 
njiacTOB. HanpoTHB, npn HHrnSHpoBaHHH HeijHKjiipiecKoro (J)oc(J)opHjmpoBaHHH ahypohom 
(K omjeHTpaAHH 5xl0“ 5 M/ji) nojiyqeno 3aMeAJieHiie BHyTpHKjieTOHHoro TpaiicnopTa 
aCCHMHJIHTOB. BBicKa3BiBaeTCH npe,n;nojiO/KeHHe, hto aHepnin HeijHKJiHHecKoro (J)oto$oc- 
$opmiHpoBaHHH HcnDjiB3yeTCH ajih nepeABHjKeiiHH accHMiuiHTOB qepe3 MeMdpaHy xjiopo- 
njiacTa. 


BBe^eHne 

Ilpn HCCJie,n;oBaHHH BHyrpHKJieToqHoro TpaHcnopTa aCCHMHJIHTOB b $oto- 
CHHTe3HpyK)iD;HX KJieTKax HanMeHee H3yqeHHHM HBJineTCH Bonpoc o (JaKTopax, 
onpe,o;ejiHioii];HX ckopoctb aToro npoijecca. B He^aBHo ony6jiHKOBaHHHx pa6o- 
Tax, BbinojiHeHHHX c noMombio MeTOAa bhagjighhh xjioponjiacTOB b HeBOAHbie 
cpe^bi, 6bjjio noKa3aHo, hto b TeMHOTe ckopoctb BHxo^a H3 njiacTHA MeqeHtix 
npoflyKTOB $0T0CHHTe3a pe3K0 CHH>KaeTCH (Filippova a. Zalenskii, 1969). 
CHH>KeHHe em;e 6oJiee BHpa>KeHO b npncyTCTBHH HHrn6HTopa oKHCJiHTejibHoro 
$OC(|)OpHJIHpOBaHHH (OHJIHHHOBa H 3ajieHCKHH, 1971). 9tO HaBO^HJIO Ha 
MHCJIb, HTO RJ1H. HepeHOCa aCCHMHJIHTOB qepe3 MeM6paHy XjioponjiacTOB He- 
o6xoAHMa 3HeprnH. 

Bo3HHKajI Bonpoc, HBJIHeTCH JIH TpaHCHOpT aCCHMHJIHTOB Ha CBeTy TaK>Ke 
3Hepro3aBHCHMHM npou;eccoM. J^jih ero peineHHH ottok aCCHMHJIHTOB H3 
xjioponjiacTOB 6hji HCCJie,n;oBaH b ycjioBHHX HHrH6npoBaHHH oahoto H3 thhob 
$OTO$OC$OpHJIHpOBaHHH. BhJIO H 0Ka3aH0, HTO BHyTpHKJieTOHHMH TpaHCHOpT 
aCCHMHJIHTOB OCyiDjeCTBJIHeTCH B yCJIOBHHX, KOrAa $yHKD;HOHHpyeT Heu,HKJIH- 
qecKoe <J)oc<|)opHjiHpoBaHHe, h He npeKpanjaeTCH, ecjin AHKJiHqecKHH hotok 
ajieKTpoHOB HHrH6npoBaH aHTHMHn;HHOM A (rjiarojieBa h AP-, 1973). 

B HacTOHin;eH pa6oTe 6HJia CAejiaHa A^JibHeninan nonbiTKa npoBepHTb 
3aBHCHM0CTb HepeABHJKeHHH aCCHMHJIHTOB H3 XJIOpOHJiaCTOB OT pa6oTH He- 
AHKJIHHeCKOTO $OTO$OC$OpHJIHpOBaHHH. H3B6CTH0, HTO CKOpOCTb HeiJHKJIH- 
qecnoro noTona ajieKTpoHOB B03pacTaeT npn yBejraqeHHH hht6hchbhocth 
ocBein;eHHH, Tan >Ke B03pacTaeT h Hen;HKJiHqecKoe $oc$opHJiHpoBaHHe. IIo- 
3T0My OTTOK aCCHMHJIHTOB H3 XJIOpOHJiaCTOB H3yqaJICH B yCJIOBHHX pa3H0H 
HHTeHCHBHOCTH CBeTa. KpOMe Toro, BHyTpHKJieTOHHblH TpaHCHOpT aCCHMHJIH¬ 
TOB HCCJieAOBajiCH b ycjioBHHX noABBjieHHH Hen,HKjraqecKoro noTona ajieKTpo- 
hob hhth6htopom 3Toro npon;ecca — a^YPohom. 

MeTOAHKa paSoTw 

06beKTOM HCCJieAOBaHHH cjiy>KHJia Chlorella pyrenoidosa Chick (nrraMM 4 
HO KOJIJieKAHH Jiry). fljIH 9T0T0 IHTaMMa XJIOpejIJILI XOpOIHO H3yqeHa 33BH- 
CHMocTb $0T0CHHTe3a h ckopocth AHKJiHqecKoro h HeipiKJiHqecKoro $OTO$OC- 
(J)OpHJIHpOBaHHH OT KOHAeHTpaiJHH CHeiJH^HqeCKHX HHrnSHTOpOB 3THX npo- 
AeccoB (HyjiaHOBCKan, TjiaroJieBa, 1966). CycneH3HH xjiopejuibi BbipamnBa- 
jiacb b TeqeHne 4—5 Anen Ha cpeAe TaMHHH (1 : 4) b HaKOHHTejibHOH KyjibType 
c yBejiHqHBaiom;eHCH no Mepe pocTa KOHn;eHTpai];HeH KjieTOK (^ajieAKaH, 
HyjiaHOBCKan, 1964). IlepeA ohhtom cycneH3HH ijeHTpH^yrnpoBajiacb, 
pecycneHAnpoBajiacb b boa©, h co3AaBajiacb onpeAejieHHan hjiothoctb kjictok. 
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B nepBOH cepnn OHBITOB H3yqaJiaCb 3aBHCHMOCTb <|)OTOCHHTe3a H CKOpOCTH 
OTTOKa aCCHMHJIHTOB H3 HJiaCTHA OT HHTeHCHBHOCTH OCBem;eHHH. HCTOqHHKOM 

CBeTa cjiy>KHJia jiaMna JJPJI — 750 bt. Memm paccTonmie ot HCToqHHKa CBeTa, 
co3^aBajiH ocBem;eHHe 10, 20, 40 tbic. jik. Acchmhjihijhh G u 0 2 npoBOAHJiacb 
b 3aMKHyTOH KaMepe H3 opraHHqecKoro cTeKJia npn TeMnepaType 25° h npn 
KomjeHTpaijHH yrjieKHCJioTBi b cncTeMe okojio 1%. y^ejibHan pa^noaKTHB- 
hoctb C0 2 b onBiTax 6BiJia ot 10 ao 30 mCu/jiC0 2 . 

B APyron cepnn ohbitob H3yqajiocb BjiHHHHe Ha BHyTpHKJieToqHBin TpaHC- 
nopT accHMHJiHTOB He yBejmqeHHH, a HanpoTHB — noAaBJieHHH HeijHKJiHqe- 
cKoro $oc$opnjiHpoBaHHH. SKcnepnMeHTajibHBie npon;eAypH BKjnoqajra accn- 
mhjihijhk) G 14 0 2 b TeqeHne 5 MHHyT Ha cBeTy, pa3AejieHne cycneH3HH Ha 4 npo- 
6bi, (j)HKcan;HK) oahoh H3 hhx (kohtpojib 1), npenHKy6an;HK) (b TeMHOTe b Teqe- 
Hne 10 MHHyT) oahoh npo6id b pacTBope AnypoHa(KOHn;eHTpan;HH 5 X 10 " 5 M/ji), 
a ocTajibHBix Asyx b 3thjiobom cnnpTe, o6beM KOToporo paBeH o6beMy BHe- 
ceHHoro AnypoHa. nocjie npeHHKy6an;HH npobij 3KcnoHHpoBajmcb b cjieAyio- 
ih;hx ycjioBHHx: npo6a c AnypoHOM h napajuiejibHan en npo6a 6e3 hhthOh- 
Topa (kohtpojib 2) Ha CBeTy b aTMoc^epe HeMeqeHOH yrjieKHCJioTBi h, HaKOHen;, 
npo6a b aTMoc^epe rejinn. B nocjieAHeM cjiyqae HeijHKJiHqecKHH hotok ajien- 
tpohob 6biji HOAaBjieH H3-3a oTcyTCTBHH hx ecTecTBeHHoro amjenTopa — 
yrjieKHCJioTBi. 

Tanan nocTaHOBKa ohbitob AaBajia bosmokhoctb cpaBHHBaTb BJiHHHne 
pa3JIHqHHX B03A6HCTBHH Ha OTTOK MeqeHBIX accHMHJiHTOB HpH OAHHaKOBOM 
hx KOJinqecTBe b KJieTKax. 

B o 6 enx cepnnx ohbitob $HKcaia;HH KJieTOK npoBOAHJiacb nyTeM MraoBeH- 
Horo 3aMopa>KHBaHHH b CMecH cyxoro jibAa h neTpojienHoro 3$npa (—76°). 
OnKCHpoBaHHBiH MaTepnaji jiho^hjibho BBicymHBajiCH (OnjimmoBa h Bo3- 
HeceHCKHH, 1969). 

^po 6 jieHHe KJieTOK npoH 3 BOAHJiocb b cnen;HajibHOM Ae 3 HHTerpaTope (Po- 
MaHOB h aPm 1965). OcHOBHan cxeMa npon;eAyp BBiAejieHHH (JpaKijHH, 060 - 
rameHHOH xjioponjiacTaMH, hphboahtch b pa 6 oTe Xa 3 e h AP- (Hase h AP-> 
1963). ^jih Hcnojib30BaHHoro b HamHX onBiTax mTaMMa xjiopejuiBi 6bijih ho- 
Ao 6 paHBi ycjiOBHH bbiagjichhh 3toh <j)paKn;HH: pa3pymeHHe KJieTOK npoBOAH- 
jiocb b TeqeHne 100 MHHyT, u,eHTpH$yrHpoBaHHe — npn 2000 Ha xojiOAy 
b TeqeHne qaca b cMecn qeTBipexxjiopncToro yrjiepoAa h neTpojienHoro a$npa 
C HJIOTHOCTbK) 1.3 v/ CM . 3 O KOHIjeHTpHpOBaHHH XJIOpOHJiaCTOB B 3TOH <J)paKIi;HH 
CBHAOTejibCTBOBaji tot $aKT, qTO oTHomeHne xjiopo^HJiJia k 6 ejmy b Hen 
6bljio b 2 pa3a BBirne, qeM b HHTaKTHOH KJieTKe. npoBeAemiaH MeTOAnqecKan 
paSoTa noKa3ajia, hto a^h xopomen bochpoh3boahmocth pe3yjibTaTOB ohbi- 
tob HeoSxoAHMa CTporan CTaHAapTH3an;HH npoijeAyp h onpeAejieHHBin B03pacT 
KyjibTypBi xjiopejuiBi. 

IIo COOTHOHieHHK) KOJIHqeCTBa XJIOpO(j)HJIJia B BBIAOJICHHOH <j)paKD;HH Xjiopo- 
HJiacTOB ii ero KOJinqecTBa b ijejiBix KJieTKax paccqHTHBajiocb, KaKan qacTb 
xjioponjiacTOB BBiAOJieHa. npoH3BOAHJicn TaKHce pacqeT paAnoaKTHBHOCTH 
Bcex xjioponjiacTOB, ajih qero TaK>Ke Hcnojib30Bajiocb 3to cooTHoineHne. 

PaAHoaKTHBHocTb «u;HTonjia3MH» (HenjiacTHAHBie komhoh6htbi kjictkh) 
paccqnTBiBajiacb no pa3HOCTH Me;KAy paAHoaKTHBHOCTbio KJieTOK h Bcex 
xjioponjiacTOB (Heber h AP-, 1963; OnjimraoBa, 1967). 

PaAHOXHMHqecKHH aHajiH3 <$paKn;HH hpoboahjich no cxeMe, hphhhtoh 
b jia6opaTopHH $OTOCHHTe3a BHHa (Bo3HeceHCKHH h AP-> 1965). MeTOA 
tohkocjiohhoh xpoMaTorpa<|)HH b MOAH$HKan;HH H. O. BejiaH h 3. H. A6Aypax- 
MaHOBOH (1969) 0BIJI HCHOJIb30BaH A^^ aHaJIH3a BemeCTB BOAHO-CHIipTOBOH 
$paKn;HH. BejiOK onpeAejinjicn no Jloypn (Lowry h AP-, 1951), xjiopo$HJiJi — 
HO MeTOAy, OHHCaHHOMy J\. H. CanOJKHHKOBBIM H AP- (1964). 

Pe3yjibTaTbi onbiTOB n hx o6cy;KAeHHe 

3aBHCHMOCTb HHTeHCHBHOCTH ^)OTOCHHTe3a HCHOJIb30BaHHOrO IHTaMMa 
xjiopejuiBi ot ocBem;eHHH npeACTaBJineT co6oh cBeTOByio KpHByio 6e3 HacBim;e- 
HHH (pHC. 1). TaKHM O0pa3OM, HCHOJIb30BaHHaH HBMH B OnBITaX HHTeHCHBHOCTb 
ocBem;eHHH h hjiothoctb cycneH3HH H03BOJIHJIH Ha6jiK)AaTB MeTa6ojiH3M yrjie- 
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pofla h ero BHyTpnKJieTOHHoe nepe^BnweHne b ycjiOBHnx, Kor^a em;e HeT Ha- 
CHmeHHH $OTOCHHTe3a CBeTOM. B 3TOM CJiyHae MO>KHO 6HJIO 0}KH^aTb, HTO 
npn 6ojiee hpkom CBeTe B03pacTeT na k 3HepreTHHecKan, Tan h cy6cTpaTHan 
pojib $0T0CHHTe3a, KOTopne cjieflOBajio pa3rpaHHHHTb npn nccjie^oBaHHH 

CKOpOCTH OTTOKa aCCHMHJIHTOB H3 XJIOponJiaCTOB. 

,H|aHHbie o BHyTpnKJieTOHHOM pacnpe^ejieHHH yrjiepo^a npn pa3Hon hh- 
TeHCHBHocTH cBeTa npe^CTaBjreHbi b Ta6ji. 1. B ycjiOBHnx cjiaSoro CBeTa 




Pnc. 1. 3aBHCHMOCTb <j)OTO- 
CHHTe3a KJieTOK XJIOpejIJIBI 
(b Mr C0 2 /r cyxoro Beca 
KJieTOK 3a nac) ot hhtch- 
CHBHOCTH OCBemeHHH 


Pnc. 2. BKJiioqeHHe C 14 b opraniraecKHe Beiae- 
ctbb KJieTOK xjiopejijiBi npn pa3Hon inrreHCHB- 
HOCTH OCBemeHHH 

l — rjiHHHH, 2 — acnaparHHOBan K-Ta, 3 — tpho3o- 
<j)OC<J>aTH, 4 — cepwH, 5 — rjiyTaMHHOBan K-Ta, 6 — 
MOHO<j>oc<J>aTM caxapoB, 7 — caxapo3a, 8 — H6jioHHaH-f- 
-j-JIHMOHHaa K-ThI, 9 — flH(j>OC<})aTbI caxapoB, 10 — 
ajiaHHH 


(10 thc. jik) 3a 10 MHHyT $0T0CHHTe3a em,e He y^aeTcn oSHapynmTb npncyTCT- 
Bne MeqeHHX accHMHJiHTOB b n;HTonjia3Me. IIoBbimeHHe hht6hchbhocth ocBe- 
meHHH ycKopneT nepe^BH^eHne mctkh H3 xjioponjiacTOB b n;HTonjia3My h npn 
MaKCHMaJIbHOH H3 HCH0JIb30BaHHHX BeJIHHHH HHTeHCHBHOCTH OCBemeHHH (40 
TbIC. JIK) BHXOA aCCHMHJIHTOB H3 XJIOpOHJiaCTOB flOCTHTaeT B HeKOTOpHX OHbl- 

Tax ynce 20% ot o6m;eH paAHoaKTHBHocTH kjictok. Ecjih npoAOJinuiTb <£oto- 
CHHTe3 b aTMoc^epe G 14 0 2 ao 15 MHHyT (Ta6ji. 1, ohmt 3), HeSojibinoe kojih- 

TAEJIHIJA 1 

B JIHflHHe HHTeHCHBHOCTH OCBemeHHH 
Ha H e p e A B H 3K e H H e accHMHJiHTOB H 3 XJIOpOHJiaCTOB 
b a h t o n ji a 3 m y npn pa3HOH n p o a o ji >k h t e ji b h o c t h 
<j)OTOCHHTe3a 


HoMep 

onbiTa 

njIOTHOCTb 
cycneH3HH, 
MJIH. KJieTOK/ 
MJI. 

HhTCHCHB- 
HOCTb OCBe¬ 
meHHH, 

JIK X 10 3 

3KCII03H- 
HHH, MHH. 

PaflHoaKTHi 

KJieTKH 

BHOCTb Ha 1 r 

XJIOPO- 

njiacTM 

cyxoro Beca kjictok 

HHTOHJia3Ma 

(HMn./ 
MHH.) X 10 3 

(HMD./ 
MHH.) X 10 3 

(HMn./ 
MHH.) X 10 3 

nponeHT ot 
paflHoaK- 
thbhocth 

KJieTOK 

1 

650 

10 


924 

924 

0 

0 



20 

10 

1140 

1113 

27 

3 



40 


1400 

1200 

200 

14 

2 

550 

10 


488 

488 

0 

0 



20 

10 

608 

560 

48 

8 



40 


840 

660 

180 

22 

3 

450 

10 


1700 

1662 

38 

2 



20 

15 

4240 

4000 

240 

5 



40 


6800 

5400 

1400 

21 
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qecTBO MeqeHHX accHMHJiHTOB noHBjmeTCH b n;HTonjia3Me y;«e npn ocBenjeH- 
HOCTH 10 TBIC. JIK. IIpH 6oJiee CHJIbHOM CBeTe H B 3THX OHBITaX yBejIHHHBaeTCH 
KOJinqecTBo MeqeHHX coe/jHHeHHH b n;HTonjia3Me. CynjecTBeHHo to, hto yBe- 
Jin^HBaeTCH He tojibko KOJiHqecTBo MeqeHLix coeAHHemra b n;HTonjia3Me, ho 
H HX npopeHT OT CyMMapHOH paflHOaKTHBHOCTH KJieTOK. 

ConocTaBJieHHe TeMna HapacTaHHH hht6hchbhocth <|)OTOCHHTe3a h yBejnrce- 
HHH MeTKH BO BHeHJiaCTH/JHBIX KOMHOHeHTaX HOKa3BIBaeT, HTO BBIXOfl aCCHMIl- 
JIHTOB H3 XJIOpOnJiaCTOB HpH yBejIHHeHHH HHTeHCHBHOCTH OCBem;eHHH B03paCTaeT 
b SojiBuieii CTeneHH, qeM hhtghchbhoctb <|)OTOCHHTe3a. Tan, npn yBe- 
JIHqeHHH HHTeHCHBHOCTH OCBem,eHHH OT 20 RO 40 TBIC. JIK $OTOCHHTe3 B03pa- 
CTaeT npHMepHO b 1.5 pa3a, a bbixoa accHMHJiHTOB H3 xjioponjiacTOB yBejra- 
HHBaeTCH b 3 pa3a h 6ojiee. 9 t‘ot <£aKT no3BOJineT cwraTb, hto HaSjnoflaeMoe 
yCKOpeHHe OTTOKa accHMHJiHTOB H3 XjioponjiacTOB npOHCXO^HT He TOJIBKO 
noTOMy, hto hx 6ojiBine o6pa30Bajiocb, ho h cBH^eTejiBCTByeT o cTHMyjmpyio- 
men pojiH CBeTa b hx nepe,ziBH>KeHHH. 

CTHMyjiHpyiom,ee ^encTBHe CBeTa MOHteT ocymecTBjiHTbcn jih6o 6jiaroAapn 
6oJIBUieMy o6pa30BaHHK) HMeHHO TpaHCnopTHBIX $OpM accHMHJiHTOB, jih6o 
BC jie^c^BHe ycHJieHHH CHa6>KeHHH TpaHcnopTa accHMHJiHTOB 3HeprneH, reHe- 
pnpyeMOH npn $OTO$oc(|)opHJiHpoBaHHH. 

H3BecTH0, hto b TpaHcnopTe accHMHJiHTOB, o6pa30BaHHHX b npon,ecce 
$OTOCHHTe3a, qepe3 MeMbpaHy njiacTH# npHHHMaeT yqacTne jihieb HecKOJibKO 
MeTaSojiHTOB, k HHCjiy KOTopbix npHHa/jJieHtaT flHOKCHapeTOH^oc^aT (^OAO), 
$oc^jorjiHn;epHHOBaH KncjioTa (OrK), rjiHpHH, cepnH, a bo3mo>kho TaKHte 
rjiyTaMHHOBan KncjioTa h ajiamm (Heber, Willenbrink, 1964; Walker, 1969). 
PafliioxHMHqecKHH aHajiH3 KJieTOK xjiopejuiBi noKa3aji, hto noBBimeHne hh- 
TeHCHBHOCTH OCBem;eHHH OTHIOAb He npHBOAHT K HaKOHJieHHK) MeTKH B OCHOB- 
hbix TpaHcnopTHBix <£opMax accHMHJiHTOB (pHC. 2). Bojiee Toro, nyjibi TpaHC- 
noprapyeMBix MeTa6ojiHTOB HacBimaiOTCH yme npn hh3koh hht6hchbhocth 
CB eTa h yBejinqeHHe ocBem,eHHocTH jihihb cnocoScTByeT 6ojiee 6i>icTpoMy 
npoxojKAGHHK) accHMHJinpoBaHHoro MeqeHoro yrjiepo^a qepe3 3 th coeflHHeHHH 
no nyTHM ero ^aJiBHeHineH MeTa6ojiH3an;HH. 

EcJIH COHOCTaBHTb paflHOaKTHBHOCTb TpaHCHOpTHBIX $OpM aCCHMHJIHTOB, 
co,o;ep>Kain;HXCH b xjioponjiacTax, c hx o6m;eH pa^HoaKTHBHocTbio b KJieTKax 
(b hmh./mhh.- r cyxoro Beca kjictok h b npopeHTax ot pa^noaKTHBHOcTH 

TAEJIHIJA 2 

B h y t p h k e t o q h o e pacnpeAejieHHe MeTa6ojiHTOB, 
o6pa30BaHHtix b npouecce (j)OTOCHHTe3a npn p a 3 ji h n h o ii 
HHTeHCHBHOCTH O C B e IH e H H fl (npOflOJIJKHTeJIbHOCTb OHLITa 15 MHHyT) 


CoeflHHeHHe 

10 TbIC. JIK 

20 TbIC. JIK 

40 TbIC. JIK 

xjioponjia- 

CTbl 

UHTonjia3- 

Ma 

xjioponjia- 

CThl 

HHTonjia3- 

Ma 

xjioponjia- 

CTbl 

UHTonjia3- 

Ma 

o 

X 

a 

a 

V 

o 

X 

5 

s 

a 

s 

a 

0/ I 

o 

X 

EC 

a 

s 

B 

s 

a^ 

7c 1 

o 

X 

a 

Js 

B 

S 

a^ 

0/ 1 

/o 

o 

X 

a 

a 

S3 

B 

s 

_a 

7c 1 

o 

X 

B* 

a 

a 

B 

s 

a^ 

0/ 1 

<Drn . 

5.1 

100 

0 

0 

8.4 

87 

1.2 

13 





TpH030(J)0C(t)aT. 

0.0 

58 

4.2 

42 

15.2 

81 

3.4 

19 

8.0 

42 

10.5 

58 

MoHO<})oc$aTbi caxapoB . . . 

IS.9 

100 

0 

0 

40.5 

100 

0 

0 

15.7 

28 

40.3 

72 

.ZlH^octtaTbi caxapoB. 

29.0 

N4 

5.5 

16 

41.5 

70 

18.0 

30 

37.5 

27 

103.0 

73 

Caxapo3a . 

30.0 

100 

0 

0 

73.0 

100 

0 

0 

49.5 

68 

23.5 

32 

CepHH . 

4.8 

07 

2.4 

33 

4.8 

28 

12.6 

72 

15.6 

52 

14.6 

48 

rjIHIIHH. 

5.2 

100 

0 

0 

3.2 

81 

0.7 

19 

5.3 

45 

6.4 

55 

AjiaHHH . 

72.0 

100 

0 

0 

107.0 

100 

0 

0 

60.0 

38 

97.0 

62 

AcnaparwHOBaa KncjioTa . . . 

15.7 

100 

0 

0 

24.5 

100 

0 

0 

2.0 

17 

9.7 

83 

rjiyTaMMHOBaa KHCJiOTa - . . 

50.0 

100 

0 

0 

40.0 

90 

3.5 

10 

25.2 

55 

23.3 

45 

H6jiOHHaa + jihmohh3H kh- 













CJIOTbl. 

36.2 

100 

0 

0 

57.0 

100 

0 

0 

57.0 

52 

53.0 

48 


i 3a lOCP/o npHHHTa paAnoaKTHBHOCTb Ka/K^oro BenjecTBa b KJieTKax. 
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Ka>KAoro Bem;ecTBa b KJieTKax) (Ta6ji. 2), to mo>kho otmcthtb, hto HeT npnMOH 
CBH3H MeJKAy yBeJIHqeHHeM paAHOaKTHBHOCTH MeTaSoJIHTOB, COAepjKamHXCH 
b xjioponjiacTax, h CKopocTbio hx nepeABH>KeHHH H3 xjioponjiacTOB b d;hto- 
njia3My. Tan, HanpHMep, yBejinnemie MeTKH b ajiaHHHe h opraHHnecKHX 
KHCJIOTaX He BH3HBaeT yCKOpeHHH HX OTTOKa H3 XjioponjiacTOB. C flpyrOH 
CTOpOHLI, TpaHCnopT TaKHX MeTaSoJIHTOB, KaK TpH030$0C$aT, OrK H CepHH 
ycHJiHBaeTCH npn yBejmneHHH paAHoaKTHBHocTH 3 thx BenjecTB b xjioponjia- 
CTax. 

Hto KacaeTCH BHyTpnKJieTOHHoro nepeABH>KeHHH caxapo3bi, to, ho-bhah- 
MOMy, oho nponcxoAHT tojibko npn CHJibHOM CBeTe, Kor^a Ha6jiiOAaeTCH 
napajuiejibHoe yMeHbmeHHe paAHoaKTHBHocTH caxapo3bi b xjioponjiacTax 
h yBejiHHeHne b n;HTonjia3Me. IIo3TOMy, b OTJiHHHe ot HMeionpaxcH jiHTepaTyp- 
hbix AaHHbix (Heber, Willenbrink, 1964), y xjiopejuibi o6pa30BaHne caxapo3bi 
npoHexoAHT rjiaBHLiM o6pa30M b xjioponjiacTax. 

PaccMOTpnM, b KaKHX MeTaSojiHTax u;HTonjia3Mbi o6napy;KHBaeTCH paAHO- 
aKTHBHOCTb. IIpH HH3KOH OCBem,eHHOCTH (10 TLIC. JIK) B AHTOHJia3Me paAHO- 
aKTHBHOCTb HaHACHa TOJIbKO B TpH030(|)0C$aTaX (no BeJIHHHHe R / MO>KHO 
npeAnojiaraTb, hto 3to AHOKcnaijeTOH^oc^aT) H B AH^oc^aTax caxapoB. 
npn 20 Tbic. jik, KpoMe Ha3BaHHbix coeAHHeHHH, b ii,HTonjia3Me o6Hapy;KeHbi 
MeneHbie OrK, rjiyTaMHHOBan KHCJioTa, tjihahh. G yBejinneHneM hhtchchbho- 
cth ocBem,eHHH cocTaB MeqeHHX coeAHHeHHH b ii;HTonjia3Me yBejiHHHBaeTcn; 
cpeAH hhx mo>kho o6napy>KHTb caxapo3y, MOHo$oc$aTbi caxapoB h opraHH- 
necKHe khcjioth. Bo3pacTaeT h npopeHT Ka>KAoro MeqeHoro coeAHHeHHH, 
HaHACHHoro b o;HTonjia3Me, ot ero o6m,eH paAHoaKTHBHocTH b KJieTKe. 9 to 
xoporno bhaho Ha npHMepe AH$oc$aTOB caxapoB, rjmijHHa h rjiyTaMHHOBoii 
KHCJIOTbl. B TO >Ke BpeMH HpOHjeHT paAHOaKTHBIIOCTH TpH030$0C$aTa H CepHHa 
MeHneTCH MeHee 3aKOHOMepHO. 9 to motkct Sbitb oObHCHeHo 6 bictpoh MeTaSo- 
jiH3aia;HeH Ha3BaHHHX coeAHHeHHH, b nacTHocTH ynacTHeM AHOKcnan;eTOH- 
$oc$aTa b 6nocHHTe3e ah# oc#aTOB caxapoB, KOTopbie b Hanrax ontiTax Ha- 
KanjiHBaiOTCH b n;HTonjia3Me. 

IIpHBeAGHHbie AaHHbie corjiacyiOTcn c npeACTaBjieHHHMH Xe6epa (1972), 
KOTopwii CHHTaeT, hto o6pa30BaHne AH#oc#aTOB caxapoB mo>kct hpohcxoahtb 
H e TOJIbKO B XjioponjiacTax, HO H B ipiTOHJia3Me, HOCKOJIbKy TaM aKTHBHOCTb 
aJIbAOJia3bI H TpH030$0C$aTH30Mepa3bI HBJIHeTCH AOCTaTOHHO BHCOKOH. 

TaKHM o6pa30M, HO H3MeHeHHHM paAHOaKTHBHOCTH TpaHCHOpTHblX MeTa- 
Sojihtob Hejib3H tohho oSbHCHHTb yBejinneHiie ckopocth hx nepeABH>KeHHH 
npn yciiJieHHH ocBememiocTH. 9 to CBH3aHo c bmcokoh CKopocTbio MeTa6ojiH3Ma 
3THX coeAHHeHHH. OAHaKO MO>KHO CKa3aTb, HTO H npn BHyTpHKJieTOHHOM TpaHC- 
nopTe HeT npnMOH 3aBHCHM0CTH Me>KAy CKopocTbio nepeABH>KeHHH accHMHJin- 
tob h nx KOHpeHTpapHeH, Tan me Kan 3 to oTMenajiocb y bbichihx pac r reHHH 
npn H3yqeHHH TpaHcnopra caxapoB H3 accHMiumpyiomHX kjictok b npoBOAH- 
mne nyHKH (EpoBneHKo h PH6yniKHHa, 1972). 9 to A&eT ocHOBaHne npeAno- 
jiaraTb, hto, Tan me Kan h b cjiynae nepeABH/KeHim BenjecTB qepe3 KJieTOHHbie 
oOojiohkh, hx TpaHCjioKapHH i iepe3 MeMSpaHbi xjioponjiacTa mo>kct ocynjecTB- 
jihtbch nocpeACTBOM aKTHBHoro TpaHcnopTa. 

Oahhm H3 apryMeHTOB b noJib3y aKTHBHoro TpaHcnopTa BenjecTB nepe3 
SHOJioriigecKHe MeMSpami HBjmeTCH hx ABH>KeHne npoTHB rpaAneHTa koh- 
peHTpaAHH. OAHano npn opeHKe BHyTpnKJieTOHHoro TpaHcnopTa accHMHJiHTOB 
TpyAHo onpeAeJiHTb hcthhhbih rpaAneHT KOHpeHTpapHH BenjecTB no o6e cto- 
pOHbl MeM0paHH XjioponjiacTOB, TaK KaK npaKTHHeCKH HeB03M0>KH0 3KCnepH- 
MeHTajibHo oTACJiHTb CTpyKTypw n;HTonjia3Mbi, nenocpeACTBeHHO OKpy>Kaiom,He 
xjioponaacT. 

Bo3BpaTHMcn Tenepb k anepreTHHecKOH pojih CBeTa bo BHyTpHKJieTOHHOM 
TpaHcnopTe. KaK y>ne yKa3biBajiocb Bbirne, HaMii SbiJio o6Hapy>KeHO, hto 
CKO pOCTb nepeTOKa aCCHMHJIHTOB H3 XjioponjiacTOB 3aBHCHT OT HeAHK.THHe- 
CKOTO $OC$OpHJIHpOBaHHH. B CBH3H C 3THM 6bIJIH CACJiaHbl AHJIbHeHIHHe HO- 
HblTKH OpeHHTb pOJIb HepHKJIHHeCKOrO (|)0C(|)0 pHJIHpOBaHHH KaK HCTOHHHKa 
3HepniH ajih nepeABH>KeHHH BenjecTB H3 xjioponjiacTOB. noAaBjieHne He- 
AHKJIHHeCKOrO HOTOKa 3JieKTp0H0B npOH3BOAHJIOCb (cm. MeTOAHKy) AByMH 
nyTHMH: jih6o b cycneH3Hio KJieTOK AoSaBjinjicn AnypoH (KOHpeHTpapHH 5x 
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XlO" 5 M), jih6o H3 cocTaBa ra30B0H cpeflu HCKJiioqajiCH ecTecTBeHHbin a k- 
penTop Hen;HKJiHqecKoro noTona 3JieKTpoHOB — yrjieKHCJiOTa. Kan 6lijio 
noKaaaHO b npe^BapHTejiBHLix onbrrax, HHTeHCHBHOCTb $OTOCHHTe3a xjio- 
pejijiij npn abhhoh KOHpeHTpaijHH ^nypoHa Stuia noAaBjieHa Ha 70—80%. 

B aTMoc^epe HeMenenoH yrjieKHCjioTu (Ta6ji. 3) b n;HTonjia3My nepe^BH- 
rajiocb 6—10% co,o;ep>Kam,HX MeTKy MeTa6ojiHTOB. Ilpa HHni6HpoBaHHH He- 
n;HKJiHHecKoro $oc$opHJinpoBaHHH o6ohmh npnMeHeHHHMH cnoco6aMH TpaHC- 
nopT Bem,ecTB 6biji 3aTopMo>KeH h Menemae coeflHHeHHH b n;HTonjia3Me He 
o6Hapy;KHBajiHCb. 


TAEJIHIJA 3 

BjiHHHne no^aBJieHHH Hei^nKJinnecKoro <$oc<j>opHJiHpoBaHHH 
na TpaHcnopT a c c h m h ji h t o b H3 x ji o p o n ji a c t o b 




| PajiHoaKTHBHOCTb Ha 1 r cyxoro Beca kjigtok 

HoMep 

onuTa 

yCJTO BHH OnbITa 

KJieTKH 

xjioponjiacTM 

AHTonjiaBMa 

(HMD./MHH.) 

X 10 3 

(HMD. /MHH.) 

xio 8 

(HMD. /MHH.) 

X 10 3 

nponeHT 
OT paflHO- 
aKTHBHO- 
CTH KJieTOK 

1 

KoiITpOJIB 1 (5 MHH. $OTOCHHTe3a) 

920 

880 

40 

4 


KOHTpOJIB 2 (15 MHH. Ha CBeTy 
b aTMOc<j>epe C0 2 ) . 

1192 

1057 

125 

11 


15 mhh. na CBeTy b aTMOC$epe re- 

JIHH. 

937 

937 

0 

0 


15 MHH. Ha CBeTy+AHypOH .... 

620 

620 

0 

0 

2 

KOHTpOJIB 1 (5 MHH. $OTOCHHTe3a) 

1143 

1143 

0 

0 


KoHTpojib 2 (15 mhh. Ha CBeTy 
b aTMoc$epe C0 2 ) . 

1614 

1514 

100 

7 


15 mhh. Ha CBeTy b aTMOc$epe re- 

JIHH. 

1677 

1677 

0 

0 


15 mhh. Ha CBeTy-f A^ypoH . . . 

1170 

1170 

i 

0 

0 


TaKHM o6pa30M, Kan h b npeAHAymeii pa6oTe (rjiarojieBa h AP-, 1973) 

HOKa3aHa CBH3b CKOpOCTH OTTOKa aCCHMHJIHTOB H3 XJIOpOHJiaCTOB c paSoTon 
Hei^HKJIHHeCKOrO $OC(j)OpHJIHpOBaHHH. CTHMyJIHDjHH HepHKjmqecKoro $oc$o- 
pHJIHpOBaHHH npHBOflHJia K yCHJieHHK) OTTOKa, HanpOTHB, HHTH6HpOBaHHe 
3 toto rana $oc$opHJiHpoBaHHH BLi3tiBajio 3aMeA-JieHHe hjih ocTaHOBKy nepe- 
ABHHieHHH BemeCTB. 

AHajIOTHHHBie flaHHBie O POJIH HepHKJIHHeCKOTO $OC$OpHJIHpOBaHHH B TpaHC- 
nopTe BemecTB H3 kjigtok b npoBo^nmne nyHKH 6bijih nojiyneHBi y BBicnmx 
pacTeHHH (Plaut, Reinhold, 1969; EpoBqeHKO h PH6ymKHHa, 1972). 

Mo>kho npe,o;nojiaraTb, hto TecHan 3aBHCHMOCTb BHyrpHKJieTOHHoro TpaHc- 
HOpTa HMeHHO OT HepiIKJIHHeCKOrO $OTO$OC$OpHJIHpOBaHHH CBH3aHa c TeM, 
HTO B pe3yjIBTaTe (JyHKIJHOHHpOBaHHH 3TOTO THHa $OC$OpHJIHpOBaHHH B03- 

HHKaeT He tojibko ATO, ho h BoccTaHOBHTejib. llo coBpeMeHHBiM npeACTaBjie- 
hhhm (CKyjianeB, 1972), npopeccBi reHepapHH ATO h BoccTaHOBHTejm yqacT- 
ByioT b no^epjKaHHH MeM0paHHoro HOTeHpnajia xjioponjiacTOB, KOTopoMy 
OTBO^HTCH pOJIb flBHH^ymeH CHJIH B BKTHBHOM TpaHCHOpTe BeiDjeCTB. 

Abtopbt npHHOCHT 6jiaro,o;apHocTb E. K. 3y6KOBoii h CTyAGHTKe Ypajib- 
ckoto yHHBepcHTeTa B. T. 11ph6hjioboh, yqacTBOBaBinnM b nocTaHOBKe ohbi- 
tob sl b o6pa6oTKe MaTepnajioB. 
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BoTaiinuecKHii HHCTHTyT (IIojiyueHO 16 III 1973). 

hm. B. JI. KoMapOBa 

AKafleMHii iiayn CCCP, 

Jleiiniirpafl* 


y%K 632.938 : 576.312.31 : 58 : 546.27 

IE. Xy?KaHa3apoB, I\ II. Eopmemco h E. A. IHepcTHen 

HMMYHOjlOrHHECKOE HCCJIEJJOBAHHE THCTOHOBBIX 
KOMnOHEHTOB XPOMATHHA PACTEHHH IIPH 3EOHII,HTE 

BOPA 

SH. KHUZHANAZAROV, G. P. BORSHCHENKO AND E. A. SHERSTNEV. 
IMMUNOLOGICAL STUDY OF HISTONE COMPONENTS OF PLANT CHROMATIN 
IN CONDITIONS OF BORON DEFICIT 

HacTomn;aH pa6oTa hbjihgtch npo,o;oji>KeHHeM cepnn HccjieflOBaHHH, no- 
cBHm,eHHBix H3yqeHHio <j)H3HOJiorHHecKOH pojin 6opa y pacTeHHH, b qacTHOCTH, 
H3yqeHHio CTpyKTypBi h <j)yHKn;HOHajibHOH uktiibhocth xpoMaraHa npa He,o;o- 
CTaTKe 6opa. CTpyKTypHyio h (JyHKijHOHaJibHyK) ocHOBy xpoMaraHa h xpomocom 
COCTaBJIHIOT AeaOKCHpHSoHyKJieonpOTeHflBI, B KOTOpBIX OflHHM H3 ochobhbix 
SeJIKOBBIX KOMHOHeHTOB HBJIHIOTCH THCTOHH. B HaCTOHm;ee BpeMH Be/tyTCH 
HHTeHCHBHBie HCCJie/JOBaHHH XpOMUTHHa, OflHaKO pa 60 T C HCn0JIb30BaHHeM 
HMMyHOXHMHqeCKHX MeTOflOB KpaHHe MaJIO. 

CepoJiornqecKHe peaKipaii o6jia,o;aK)T bbicokoh cnen;H<|)inHocTBK) h qyBCT- 
BHTeJIBHOCTBK). YHHBepcaJIBIIOCTb CHCTeM, CHHTe3HpyK)m;HX aHTHTeJia B opra- 
HH3Me 2KHBOTHBIX, H03B0JIHeT HOJiyTOTb aHTHTeJia HOHTH K jiio6oMy 6ejiKy pac- 
THTejibHoro npoiicxoK^eHHH. PacTHTejiBHBie SejiKH He Bcer,o;a o6jia,o;aK)T bbico- 
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KOH aHTHreHHOH aKTHBHOCTBK), nOSTOMy HpHMeHHIOTCH yCHJIHTeJIH HMMyH- 
hoh peani^HH — Tan Ha3HBaeMLie a^ioBaHTBi. XapaKTepHon ocoSchhoctbio 

HMMyHHOH CBIBOpOTKH HBJIHeTCH BBICOKaH CHeUjH^HHHOCTB H UyBCTBHTeJIBHOCTB 
peaKiijHH c SejmoM-aHTHreHOM in vitro. y^aeTcn o6Hapy>KHTB ao 0.1 MKr pac- 
THTejiBHoro 6ejina, t. e. Tanne KOJinnecTBa, KOTopBie He MoryT 6 bitb o6Hapy- 
>KeHB[ 6HOXHMHHeCKHMH MeTO^aMH. 

B $H3nojiorHH pacTeHHH cepojiorHHecKne MeTOAH HcnojiB3yiOTCH ycnemHo, 
ho noKa em,e pe^Ko (Ca<|)OHOB, 1964; KoHapeB h aP*> 1971). 

3aAauen HacTonmeii pa6oTBi 6bijio cpaBHHTejiBHoe HMMyHOXHMHuecKoe 
H3yneHHe HenoTopBix cbohctb thctohob, BBiflejieHHBix H3 KopHen HopMajiBHBix 
pacTeHHH ropoxa h pacTeHHH, BBipan^eHHBix npn HeAocTaTKe 6opa. 

PacTeHHH BBipan^HBajmcB b boahoh KyjiBType Ha hojihom HHTaTejiBHOM 
pacTBope KHona (+B BapnaHT) h Ha pacTBope KHona 6e3 6opa (— B BapnaHT) 
b Teuemie 7 AHeii, ao noHBJieHHH caMBix HauajiBHBix npn3HaKOB SopHoro rojio- 
AaHHH. XpoMaTHH H3 KopHeii BBi^ejinjiH no MeTO^y XyaHr h BoHHepa (Huang a. 
Bonner, 1962). Fhctohbi BKCTparnpoBajin 0.25 h HC1. /Jjih aHajiH3a hchojib- 
30Bajm rncTOHBi, BBicymeHHBie noA BanyyMOM nocjie oca>KAeHHH an;eTOHOM 
Ha xojio,o;y. B KauecTBe noAonBiTHBix >khbothbtx a«m nojiyueHHH HMMyHHBix 

CBIBOpOTOK HCH0JIB30BajIH KpOJIHKOB. 

ToTajiBHBie npenapaTBi thctohob h <£paKn;HH f 1 (jiH3HH6oraTBie thctohbi) 
h / 3 (aprummSoraTBie rncTOHBi), nojiyueHHBie pa3AejiemieM TOTajiBHoro rn- 
cTOHa Ha KOJioHKe c Kap6oKciiMeTHJin;ejiJiK)Jio30H, HccjieAOBajm mctoaom hm- 
MyH03JieKTpo$ope3a. HMMyH03JieKTpo<j)ope3 hpoboahjih b cpeAe c 0.75% ara- 
po3on no MeTOfly Kji03a (Kloz, 1962), 6y$ep 6opaT$oc$aTHBiH pH 7.5, BpeMH 
3JieKTpo$ope3a 65 mhh., cnjia Tona 15 mA. HMMyH03JieKTpo$operpaMMBi ok- 
pamHBajiH KyMaccn chhhm c ma3HHOM KpacHBiM. HecnojiBKO HMMyHoajieKTpo- 
$operpaMM oKpauiHBajiH 3ejieHBiM npouHBiM pH 8.1 — cnen;H(|)HHecKHM Kpa- 
CHTejieM Ha thctohbi. npn OKpamHBaHim o6ohmh KpacHTejiHMH o6Hapy>KHBa- 
jihcb oahh h Te >Ke jihhhh npenjHHHTaniHH. 

B ncnojiB30BaHHBix HaMH ycjiOBHHx TOTajiBHBie npenapaTBi THCTOHOB KaK 
H3 -f-B, Tan h H3 — B BapnaHTOB, pa3AeJieHHHe 3JieKTpo$ope30M h npoHBJieH- 
HBie aHTHCBiBopoTKon (As) npoTHB TOTajiBHoro rHCTOHa H3 +B BapnaHTa, 
o6Hapy>KHBajiH 6 jihhhh npenjnnHTanjHH. npn nccjieAOBaHHH npenapaToe thcto- 
hob H3 KopHen — B BapnaHTa mh HaSjnoAajin neKOTopoe H3MeHeHne 3JieKTpo- 
(^OpeTHHeCKOH HOABH>KHOCTH KOMHOHeHTOB HO CpaBHeHHK) C KOHTpOJIBHBIM Ba- 
pnaHTOM. H3BecTH0, hto aHTHTejia o6pa3yioTCH jihihb b otbct Ha ^enciBHe %e- 
TepMHHaHTHBix rpynn bboahmbix 6ejiKOB aHTnreHOB (Ag), a He Been MojienyjiBi 
Sejina, h, TaKHM o6pa30M, H3MeHeHHH b cTpyKType aHajiorHUHBix SejtKOB 6y- 
AyT cKa3BiBaTBcn jihihb Ha 3JieKTpo$opeTHuecKOH hoabh>khocth, TorAa Kan 
HMMyHOJiorHHecKan peaKUjHH aHTHreH—aHTHTe.no coxpaHneTCH. 

Ha HMMyH03JieKTpo(j)operpaMMax <£paKn;HH thctohob f 1 h / 3 , upoHBJieHHBix 
a HTHCBiBOpOTKOH npoTHB TOTajiBHoro rHCTOHa +B BapnaHTa, 6bijiii o6Hapy- 
>KeHBI 4 JIHHHH npeUjHHHTailjHH A-JIfl (JpaKUjHH / 3 H 1 JIHHHH npenjHHHTaniHH flJIH 

$paKn;HH f v ^pyrnM aBTopaM (Riimke a. Sluyser, 1966) Taione y^ajiocB nojiy- 

HHTB OflHy JIHHHK) HpeiliHnHTailiHH ^JIH (JpaKIljHH j x HpH HMMyHH3aiJHH KpO¬ 
JIHKOB 3 toh $paKn;HeH H3 neneHH kpbicbi. 

HaMH 6 bijio o6Hapy>KeHo, hto b — B BapnaHTe jihhhh npenjHHHTaniHH jih- 
BHH6oraToro rncTOHa / x Hcne3aeT, Tor,o;a KaK Bee jihhhh npenjHHHTanjHH aprn- 
HHH6oraToro rncTOHa / 3 coxpaHHiOTCH. no flaHHBiM mhothx aBTopoB (Littau 
h ,np*» 1965; Cole, 1967; KoHapeB h ap*, 1967; TeopraeB h Ap., 1967; Mirsky 
h AP-) 1968), nepexoA ayxpoMaTHHa b reTepoxpoMaTHH h HaoSopoT uponcxo- 
Aht 3a cueT npncoeAHHeHHH hjih c6pacBiBaHHH jiH3HH0oraTBix thctoiiob. JIh- 
3HH6oraTBiM rncTOHaM ceHuac npiiHHCBiBaiOT SojiBmyio pojib b noAA^P>KaHHH 
CTpyKTypBi xpoMaTHHa; cuHTaioT, hto ohh o6pa3yiOT cbh3h Me>KAy 3JieMeHTap- 
HBIMH HHTHMH /JHH. 

MTaK, H3 HOJiyueHHBIX HaMH AjaHHBIX MO>KHO CA^JiaTB CJieAyiOmjHe BBIBOABi: 
1) THCTOIIBI H3 KOpHeH HpopOCTKOB TOpOXa OOJiaAaiOT XOpOHieH aHTHreHHOH 
a KTHBHOCTBK); 2) THCTOHLI H3 paCTCHHH — B BapHaHTa HeCKOJIBKO OTJIHHHH OT 
r HCTOHOB HOpMaJIBHBIX paCTeHHH, HTO BBipa>KaeTCH B H3MeHeHHH 3JieKTpO- 
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<J)opeTinecKOH iioabhh^hocth KOMnoHeHTOB TOTajibHoro npenapaTa rncTOHa; 
^paKpHH He o 6 Hapy>KHBaeTCH Ha HMMyHoajieKTpo^operpaMMax. 

IIo-BHAHMOMy, npn He,n;ocTaTKe 6opa hpohcxoaht HapymeHHH CTpyKTypti 
xpoMaTHHa 3a cneT pa3pbixjieHHH h noTepn pH,o;a thctohobhx KOMnoHeHTOB. 
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P. H. ffljIHKOB 

HEKOTOPME PE3YJIbTATbI H3YHEHHH IIEHEHOHHblX MXOB 
EBPOIIEflCKOrO H 3AnAftHOCHEHPCKOrO CEBEPA CCCP 

R. N. S H L Y A K O V. SOME RESULTS OF THE STUDY OF HEPATICAE FROM 
THE EUROPEAN AND WEST SIBERIAN NORTH OF THE U. S. S. R. 

B cTaTbe ocBemaiOTCH ociioBnwe pe3yjibTaTBi pa6oTbi Ha a MOHorpatjmeii, nocBHmeHHoii 
iieuenoHHbiM MxaM ceBepa eBponencKoii uacTH CCCP n 3anaAnoii CnOupn. RaeTcn o6ocho- 
BaHiie npoBeAemioii padoTbi, H3JiaraiOTCH npnimnnu, nojiomeiiHbie b ocHOBy ee. OcHOBHan 
nacTb Aannoro coo6m;eHHH — o630p BHAOBoro cocTaBa nencuonHHKOB Aamioii TeppHTopnH 
c yKa3aHneM pacnpocTpanemin b ee npeAeJiax npiiBOAHMbix bhaob. yKa3biBaK)Tcn bhah, 
HOBbie aji a TeppHTopnn CCCP h ajih TeppiiTOpnii, oxBaTbiBaeMoii Monorpa^neii. XapaK- 
Tepn3yK)TCH yToniieiniH, BneceniiLie aBTOpoM b TpaKTOBKy bmaob ii b iix OTJiHniiTejibiibie 
npH3naKH. 

AHajiH3Hpyn onepe^Hbie 3a^aHH b oSjiacTH Kjiaccn$HKan;HH pacTHTejiB- 
hocth, B. AjieKcaH,o;poBa (1968 : 38) noflHepKHBaeT, hto «. . . BBHfly 6 ojib- 

moro 3HaHeHHH CnOpOBHX KOMHOHeHTOB COoOmeCTB H HX flHarHOCTHHeCKOH 
3HaHHMOCTH HpH KJiaCCH^HKaiJHH, OCoSeHHO B CeBepHBIX Jiecax, 0OJIOTaX H 
TyH,o;pax», Heo6xo,o;HMo «. . . oSpaTHTB cepbe3Hoe BHHMaHne Ha H3yneHHe <£hto- 
n;eHOTHqecKOH pojin cnopoBBix pacTeHHH b coo6m,ecTBax h cocTaBJieHne 

HOJIHHX CHHCKOB HpH npOHSBOflCTBe reoSOTaHHHeCKHX OHHCaHHH». 

Xoth 3HaneHHe neneHOHHBix mxob b pacTHTejiBHBix coo6m;ecTBax He MonteT 
6 bitb npnpaBHeHO k 3HaneHHK) JiHCT0CTe6ejiBHBix mxob, Bee nee ohh nrpaiOT 
cymecTBeHHyio pojib b pH,o;e accon;Han;HH TaenmoH h ocoSeHHO TyH^poBOH 
30 hbi, a TaiOKe 30 hbi apKTHHecKHx nycTBiHB h ropHBix paiiOHOB CeBepa. B oco- 
SeHHOCTH 3TO OTHOCHTCH KO MHOTHM aCCOIJHaiJHHM BJia>KHBIX H 60 JI 0 THCTBIX 
MeCT, TaKHX KaK OCHOBailHH CKJIOHOB C n03,AH0 CTaHBaiOmHM CHerOM b ropax 
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H B paBHHHHHX TyHApaX, HeKOTOpBie 60JI0Ta — KaK eBTpO(|)Hbie, TaK II OJIH- 
roTpo^HLie, 6epera peueK h pyqteB, BJia>KHBie ckjiohbi h cnajiBi, Bjia>KHBie 
cjia6o 3aAepHOBaHHBie cyScTpaTBi. 

IIoaTOMy nojio>KeHHe AjieKcaHApoBOH hojihoctbio othochtch h k neueHou- 
hbim MxaM. Me>KAy TeM He tojibko H3yueHHe (JjHTOijeHOTHuecKOH pojrn neueHou- 
HBIX MXOB, HO H yueT HX BeCBMa 3aTpy#HeH, HOCKOJIBKy pyKOBOACTB RJ1H . HX 
onpe^ejieHHH, KOTopBie ctohjih 6bi Ha ypoBHe coBpeMeHHBix 3HaHHH o hhx, 
AJiH ceBepa CCGP no cynjecTBy HeT. 

EAKHCTBeHHBiH HMeiomHHCH «OnpeAeJiHTejib neneHOHHBix mxob ceBepa eB- 
ponencKon uacra CCCP» JI. H. CaBHu h K. H. JlaABHKeHCKon (1936), b koto- 
poM hoabitoh^hbi pe3yjibTaTBi npe>KHHX Hccjie,o;oBaHHH $jiopBi neneHOHHBix 
mxob He tojibko eBponeiicKoro ceBepa GCCP, ho b BHawrejiBHOH Mepe h Apy- 
nix panoHOB cTpaHBi, CBirpaji, HecoMHeHHO, OojiBiuyio pojib b HayuemiH 3toii 
(J)jiopBi. OAHano, KpoMe toto, hto 3toh khhth a*ibho HeT b npoAa>Ke, OHa y>Ke 
3HaHiiTejiBHO ycTapejia. 9to othochtch He tojibko k npHHHToii b onpeAejiHTejie 
CHCTeMe, KOTopan 3a nocjieAHne AecHTHJieTHH npeTepnejia BecBMa cynjecTBeH- 
HBie H3MeiieHHH, HO H K BHAOBOMy COCTaBy BKJHOHeHHBIX B onpeA.eJiHTejiB 
neneHOHHBix mxob. JJocTaTOUHO CKa3aTB, hto b HeM OTcyTCTByioT oahh poA — 
Cryptothallus Malmb. h 42 hjih 43 BHAa, t. e. npHMepHO 20% ot o6m;ero uncjia 
212 hjih 213 bhaob, HaiiAeHHBix k HacTOHipeMy BpeMeHH Ha TeppHTopnii, oxBa- 
TBiBaeM oh onpeAejiHTejieM, h yKa3BiBaeMBix ajih nee b jiHTepaType. Oahh H3 
hhx He 6bijih k TOMy BpeMeHH onHcaHBi hjih BKJiioHajiHCB b Apyrne BHABI B Ka- 
necTBe pa3H0BHAH0CTen hjih <£opM, ocTajiBHBie^ He 6hjih hhhaghbi He tojibko Ha 
3TOH TeppHTOpHH, HO H B COCeAHHX C HeH paHOHaX, HOSTOMy He npHBOAHTCH Aa>Ke 
npeAnojiOH^HTejiBHO. KpoMe toto, no stoh KHnre He MoryT 6htb npaBHjiBHO 
onpeAeJienBi h HeKOTopBie <£opMBi bhaob, BKjnoueHHBix b Hee, HanpnMep Kpyn- 
HBie $opMBi Jungermannia atrovirens Dum., TpaKTyeMBie oSbihho kbk ocoSbih 
bha — J • tristis Nees; pa3HOBHAHOCTH Leiocolea heterocolpos (Thed.) Buch 
6e3 npHMocTOHHHX noCeroB, Hecymnx bbiboakobbic hohkh; 3HauHTejiBHaH 
qacTB $opM HiHpoKopacnpocTpaHeHHOH b eBponencKon ApKTHKe h ho KpaimeH 
Mepe Ha 3anaAe Harnen CySapKTHKH Lophozia murmanica Kaal. Xoth Bee sto 
b nojmoH Mepe bbihchhjiocb jihihb k HacTOHmeMy BpeMeHH, ynce paHee 6bijio 
hcho, hto «OnpeAeJiHTejiB» He mo>kct yAOBJieTBopHTB coBpeMeHHBiM TpeSoBa- 
hhhm, npeA'BHBjmeMBiM k TaKHM hocoShhm. 

HcXOAH H3 3TOTO, HHMH H SblJia npeAHpHIIHTa KpHTHHeCKaH o6pa60TKa 
neneHOHHHKOB ceBepa CGCP, KOTopan TenepB 3aBepmeHa. 

HanncaHne MOHorpa<j)HH-pyi\OBOACTBa no ne x ieHO x iHHKaM CeBepa b HacTOH- 
m,ee BpeMH mbi cwraeM TeM 6ojiee CBoeBpeMeHHBiM, hto 3a nocjieAHHe npHMepHO 
ABa AecHTHJieTHH 3apy6e>KHBiMH reuaTHKOJioraMH npoAejiaHa SojiBinan h n;eH- 
Han paSoTa KaK no HccjieAOBaHHio <£jiopbi neneHouHHKOB ceBepHBix uacTeH 
CeBepHoro nojiymapHH, TaK h ho H3yueHHio neueHouHHKOB lOnmoro nojiy- 
mapHH. Pe3y;iBTaTOM nocjieAHen hbjihctch bbihchchhc p«Aa BonpocoB $hjio- 
reHHH nenoHOHHHKOB, hto b cboio ouepeAB oSecneuHjio bo3mo>khoctb co 3- 
AaHHH AocTaTOHHO oSocHOBaHHOH, no HarneMy MHemno, KjiaccH<|)HKan;HH 
KJiacca (Schuster, 1966). 

Xoth pa6oTa ocHOBBiBajiacB b nepByio ouepeAB Ha c6opax H3 MypMaHCKOH 
oSjiacTH, orpaHHHHBaTB MOHorpa(j)Hio TeppHTopneii oSjiacTH 6bijio coBepmeHHo 
Hen;ejiecoo6pa3HO. H6o, c oahoh ctopohbi, Ba>KHO no bo3mo>khocth pacinnpHTB 
TeppHTopnio, Ha KOTopyio OHa paccuHTaHa, hto6bi eio Morjio nojiB30BaTBcn 
MaKCHMaJIBHO B03M0/KH0e HHCJIO JIHH;. C APyrOH CTOpOHBI, B 3HaHHTeJIBHOH 
nacTH bhaoboh cocTaB neueHOHHHKOB HBjmeTCH o6ih;hm ajih Bcero ceBepa 
CCGP, t. e. a«JIh Tae>KHOH h TyHApoBon 30H ee (ocoBchho ecjin npnHHMaTB bo 
BHHMaHne ropHBie panoHBi h paiioHBi BBixoAa KopeHHBix ropiiBix nopoA); 
Majio TaK>Ke h bhaob, CBoncTBeHHBix ceBepy 3anaAHOH Ch6hph, ho OTcyTCTByio- 
njHX Ha eBponencKOM CeBepe. IIosTOMy mbi ripH3HajiH HaHSojiee u;ejiecoo6- 
pa3HBiM bkjiiouhtb b TeppHTopnio, oxBaTBiBaeMyio MOHorpa^neH, ceBep 3anaA- 
hoh Ch6hph. TaKHM o6pa30M, OHa oxBaTBiBaeT bcio TeppHTopnio eBponencKon 
uacTH CCCP h 3anaAHon Chohph, jiOKamyio k ceBepy ot io>khoh rpaHHpBi 

TaOKHOH 30HBI, HJIH, HTO TO >Ke, n0A30HBI K)>KHOH TaHTH, BKJIIOHaH OCTpOBa 
eBponencKOH h 3anaAH0CH6HpcK0H Apkthkh. 
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KpoMe neqeHOHHHKOB b y3KOM CMHCJie, t. e. npeACTaBHTejien Kjiacca 
Hepaticae , b MOHorpa^HH paccMaTpnBaiOTCH h aHTOijepoTOBBie ( Anthocero- 
tae), b nocjieflHee BpeMH cnpaBe^JinBo BH^ejineMBie b oT^ejiBHBiH KJiacc. 

IlepeA MOHorpa(j)HeH cTaBHJincb flBa ochobhbix TpeSoBamra: oSecnewrb 
bo3mo>kho 6ojiee TOHHoe onpe,o;eJieHHe poaob h bhaob neueHouHHKOB h coot- 
BeTCTBOBaTB COBpeMeHHOMy ypOBHK) 3HaHHH O neqeHOHHHKaX. 1 Il03T0My oc- 
hobhoh ynop mbi CAejiajra Ha H3yueHHe npn3HaKOB bhaob h poaob npe>KAe 
Bcero y CTepnjibHbix pacTeHHH h Ha BonpocBi cncTeMaTHKH Kan BHyTpn ot- 
AejiBHBix rpynn, Tan h b npe^ejiax Kjiacca Hepaticae b ijejiOM. Ha^o cKa3aTB, 
hto BBinojiHeHHe nepBoro TpeSoBaHHH hbhjiocb agjiom othioab He jierKHM. 9 to 
CBH 3ano npe>KAe Bcero c TeM, hto rjih pa3jmueHHH mhothx poaob h A^>Ke 
bhaob b cymecTByiomHx pyKOBOACTBax a^iotch Tanne npn3HaKH, Kan pa3Me- 
meHne raMeTaHrneB, cTpoeHne 3an^HTHBix opraHOB pa3BHBaioin;erocH cnopo- 
roHa — nepnaHTneB, CTpoemiH oSepTOK, hjioaoblix MeniKOB h Apyrne, koto- 
pBie y oneHb uacTO BCTpeuaiomHxcH CTepnjibHbix pacTeHHH He MoryT Sbith 
onpeAejieHBi; c APyron ctopohbi, npn Sojimhoh h3M6hhhbocth mhothx bhaob 
H eKOTopbie (jbopMBi hx He MoryT 6biTb npaBHJibHO onpeAejieHBi no cym,ecTByio- 
EAHM pyKOBOACTBaM, HOCKOJIbKy npH3HaKH HX BBIXOAHT 3a paMKH yCTaHOBJieH- 
hlix a^h hhx xapaKTepncTHK. noaTOMy o6H3aTejibHBiM ycjiOBneM pa6oTBi naA 
MOHOrpa(J)HeH HBHJIOCb H3yneHHe HSMeHUHBOCTH Sojlbmoro HHCJia BHAOB. 
B 3tom oTHomeHHH Hama MOHorpa$HH, nan HaM npeACTaBjmeTCH, BnojiHe 
cooTBexcTByeT TpeSoBaHHHM, npeA'bHBjineMBiM k «OjiopaM». 

3HanHTejibHO MeHbmee BHHMamie mbi yAejiHjui TouHOMy (^HKCHpoBamno 
pacnpocTpaHeHHH bhaob b npeAejiax TeppHTopHH. HacTHHHo axo CBH3aH0 
C OTpBIBOHHOCTbK) A&HHBIX O paCHpOCTpaHeHHII BHAOB HeueHOHHHKOB B HaUieH 
CTpaHe, c HeAocTaTOHHOCTbio cSopoB Ha ee TeppHTopHH. BMecTe c TeM mbi cohjih 
ii;ejiecoo6pa3HHM He BAaBaTbcn b H3yneHHe Bcex repSapHBix MaTepnajioB, pa3- 
SpOCaHHBIX HO pa3HBIM yupe>KA6HHHM, a A^Tb B03M0>KH0 SblCTpee HOJIHOH;eHHOe 
pyKOBOACTBO rjih . hx onpeAeJieHHH. 

Ochoboh MOHorpa^HH HBjmeTCH CHCTeMaTHHecKan nacTb. Hcxoahhmh 
MaTepnajiaMH, nocjiy>KHBniHMH a^ih ycTaHOBJieHHH cocTaBa bhaob, BKJiiouae- 
mbix b Hero, HBHjmcb npe>KAe Bcero «OnpeAejiHTejib» JI. H. CaBHH h K. H. Jla- 
ABi>neHCKOH (1936); KanHTajibHan (jhJiopa neueHOUHHKOB Ebpohbi K. MiojiJiepa 
(Muller, 1951 — 1958); <$jiopa neueHouHHKOB OeHHocKaHAHH C. ApHejiJin 
(Arnell, 1956), b kotopbix b toh hjih hhoh CTeneHH OTpa>KaeTCH pacnpocTpa- 
HeHne bhaob Ha Harnen TeppHTopHH, no a&hhbim, HMeBuiHMCH b pacnopn>KeHHH 
aBTopoB 3thx pa6oT. KpoMe Toro, Hcnojib30BaHBi pa6oTBi, ocoSeHHO 6ojiei 
no3AHne, KacaiomnecH (|>.jiopBi neneHOHHBix mxob otaojibhbix panoHOB TeppHTo¬ 
pHH (Auer, 1944; Arnell, 1947; A6paMOB h aP-, 1965; KopoTKeBHH, 1965, 
h HenoTopBie APyrne), a TaK}Ke p«A CTaTen o pacnpocTpaHeHHH otaojibhbix 
BHAOB HeneHOHHHKOB. 

fl,aHHBie 3thx pa6oT 6bijih AonojiHeHBi MaTepnajiaMH Hanrax nccjieAOBaHHH 
Ha TeppHTopHH MypMaHCKOH oSjiacTH, a Tan>Ke pe3yjibTaTaMH KpnTHuecKoro 
npocMOTpa h onpeAeJieHHH cSopoB Apyrnx HCCJieAOBaTejien kslk H3 MypMaHCKOH 
o6jiacTH, Tan h H3 Apyrnx uacTen paccMaTpnBaeMoro panoHa, HMeiomHxcH 
b repSapnnx IIojiHpHo-ajibnnHCKoro SoTaHHuecKoro caAa (IIABC) h EoTaHH- 
necKoro HHCTHTyTa hm. B. JI. KoMapoBa AH CCGP (BHH). Em;e 6ojiee hohoji- 
hhji HainH cBeAOHHH o bhaobom cocTaBe neueHOHHHKOB panoHa pha craTen, 
BBiineAmHX b 1971 r. (JlaABin^eHCKan; JKyKOBa; JIo>KKHHa; AxMHHOBa h ?Ky- 
KOBa) h b 1972 r. (JIaABi>KeHCKaH h JKyKOBa; JKyKOBa). 

XapaKTepHCTHKH BHAOB 0BIJIH COCTaBJieHBI KaK Ha OCHOBe OHHCaHHH B cy- 
m;ecTByK)m,HX «Ojiopax», Tan h b pe3yjibTaTe H3yqeHHH repSapHHx o6pa3n;oB 
na>KAoro BHAa, a rjih . mhothx bhaob Tann^e h >khbbix pacTeHHH; MaTepnaJiBi 
H3yueHHH bo MHornx cjiyuanx aohojihhjih h yTOHHHJin jiHTepaTypHBie a&hhbic, 
OCoSeHHO B OTHOineHHH H3MeHHHBOCTH BHAOB, a TaK>Ke XapaKTepHCTHKH Mac- 
jihhlix Tejieo; (Ba>KHbiH npn3HaK npn onpeAeJieHHH neueHOHHHKOB). 06pa3n;H 
bhaob, OTcyTCTByiom;Hx b repSapHHx nABC h BHHa, 6bijih nojiyueHH hbmh 

1 3to b nepByio oHepeAb KacaeTCH npuHHMaeMwx npiiHAimoB KJiaccn^HKaAHH nene- 

HO^HUX MXOB. 
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nacTHHHO ot K. 3epoBa, b ochobhom me H3 pn^a 3apy6e>KHbix rep6apneB r 
HanGojibmee hhcjio o(5pa3n;oB — H3 0T,a;ejia najieoboTaHHKH IIlBeflCKoro ec- 
TecTBeHHOHCTopnqecKoro My3en (Naturhistoriska Riksmuseum, Paleobota- 
niska avdelningen, Stockholm); pnfl o6pa3ii;oB noJiyneH H 3 EoTamniecKoro 
My3en KoneHrareHcnoro yHHBepcHTeTa (Universitetets Botaniske Museum, 
Kobenhavn), H3 MHCTHTyia cncTeMaTHKH pacTeHHH y HHBepcHTeTa b Yncajie 
(Institute of Systematic Botany, Uppsala), H3 EoTaHnnecKoro My3en BepreH- 
cKoro yHHBepcHTeTa (Unix ersitetet i Bergen, Botanisk Museum), H3 doTaHH- 
qecKoro ca^a h My3en I(iopHxcKoro yHHBepcHTeTa (Botanischer Garten und 
Museum der Universitat Zurich). KypaTopaM nepenHCjieHHbix ynpe>K- 
^eHHii mu BLipamaeM rjiybonyio npH3HaTejibH0CTb. 06pa3n;bi HenoTopbix bh^ob 
6biJiH ^aHbi HaM K. H. Jla^bimeHCKOH, KOTopon Taione BbipanmeM HCKpemnoio 
6jiaro l n;apHocTb. 

Bcero Ha H3ynaeMOH TeppHTopnn BbiHBJieHbi, no BceM ^ocTynHbiM naM Ma- 
TepnajiaM, 225 bh^ob (b tom nncjie 3 BH^a aHTon;epoTOBbix), othochhi.hxch 
k 75 po^aM (2 aHTOii;epoTOBbix) h 34 ceMencTBa (o^ho — aHTOijepoTOBoe). 
HaMH npnHHTa y3Kan TpaKTOBKa poaob, 6jiH3Kan k TpaKTOBKe Byxa (Buch, 
1933, 1936), 1 ApHejuiH (Arnell, 1956), 1 h oTnacTH K. 3epoBa (1964). 2 
KomjemjHH BH/ja h BHyrpHBHAOBbix e^HHHii; b ochobhom cooTBeTCTByeT npem- 
khm BHCKa3biBaHHHM aBTopa no 3thm BonpocaM (IIIjihkob, 1956). Ho B o - 
HomeHHH neneHOHHHKOB ocoboe 3HaHeHHe npnobpeTaeT cnjibHan H3MeH i iHB0CTb 
BHflOB B CBH3H C BbICOKOH npHCnOCOhjIHeMOCTbK) K pa3JIHHHbIM yCJIOBHHM npo- 

H3pacTaHHH. Tm,aTejibHLiH aHajiH3 nonasaji, hto HeKOTopwe o6menpH3Hamibie 
BH^bl B ^eHCTBHTeJIbHOCTH CBH3aHbI npOMeiKyTOHHblMH (JopMaMH C APyrHMH BH- 
^aMH; 3to 3acTaBjmeT paccMaTpHBaTb hx Jinmb nan aKOjiornqecKH oSycjioBjieH- 
Hbie rpynnbi MO^n^HKai^HH hjih b HenoTopbix cjiynanx nan pa3H0BH;i;H0CTH. 
K TaKHM «BHflaM» Mbi othochm Bavbilophozia hatcheri (Evans) Loeske, Jun- 
germannia tristis Nees, Plectccolea subelliptica (Lindb.) Evans h Mar- 
supella sprucei (Limpr.) H. Bern., KOTopbie mbi cwraeM $opMaMH hjih pa3Ho- 
bhahocthmh cooTBeTCTBeHHO Bavbilophozia lycopodioides (Wallr.) Loeske, 
Jungermannia atrovirens Dum., Plectocolea obovata (Nees) Mitt, h Marsupella 
ustulata (Hub.) Spruce. 3 

C flPyTOH CTOpOHbl, Mbi BOCCTaHaBJIHBaeM BHflOByiO CaMOCTOHTeJtbHOCTb 

3 Byx bh^ob — Lophozia murmanica (80 — JV° 80 Hamero cnncna), h L. ju- 
rensis (83), KOTopbie cuiiTajiHCb cHHOHHMaMH cooTBeTCTBeHHO L . wenzelii 
(Muller, 1951 — 1958) hjih L. groenlandica (Nees) Macoun (Schuster, 1969, 
h ,n;p.) h L. excisa. noKa3aTejibHO, i ito ohh btophhho 6biJiH onncaHbi H3 CeBep- 
hoh AMepnKH hjih H3 rpeHjiaHflHH Kan HOBLie BHflbi — L. heteromorpha Schust. 
et Damsh. h L. latifolia Schust. HaMH noflTBepjKfleHa h ^onojiHHTejibHO o6oc- 
HOBaHa BH^OBan caMocTOHTejibHocTb Scapania praetervisa Meyl. KpoMe Toro, 
BbiHBJieH h onncaH hobhh ajih HayKH bh,h — Lophozia savicziae Schljak. 

nocKOJibKy mbi cTpeMHjiHCb ohecnenHTb B03M0>KH0CTb onpeflejieHHH BHflOB 
h po^oB neneHOHHHKOB no npH3HanaM CTepnjibHbix pacTeHHH, Gojibmoe bhh- 
MaHHe y^ejieHo HaMH H3yueHHio pa3jiHHHH Mem^y 6jih3khmh BH^aMH h b Heno- 
Topux cjiynanx 6jih3khmh po^aMH no npH3HanaM raMeTO<|)HTa. B pe3yjibTaTe 
yTOHHeHLI pa3JIHHHH MOKfty MHOrHMH 0JIH3KHMH BHflaMH HJIH pOflaMH flJIH pac¬ 
TeHHH He TOJibKo 6e3 cnoporoHOB, ho h 6e3 raMeTaHrneB h hx 3am,HTHbix opra- 
HOB. 

3to KacaeTcn bh^ob Pellia (4, pa3JiHHHH no cTpoeHHio KJieTOHHOH ceTH 
Bepxnero ann^epMHca); Anthelia (13, pa3JiHHHH no CTpoeHHio KjieTOHHOH cera 
jiHCTbeB); Leiocolea (28, pa3JiHHHH Mem^y cTepnjibHbiMH pacTeHHHMH o6oe- 
nojioH L. gillmanii h flByzjoMHLix L. bantryensis h L. collaris no $opMe jih- 
CTbeB — HymHo otmcthtb, hto npnBo^HMbie b jiHTepaType pa3jiHHHH no Bejm- 
HHHe KJieTOK JiHCTbeB Mem^y flByMH nepBHMH h nocjieAHHM bh^om HeHa^emHH); 
Marsupella (46, Han^eHbi Ha^ejKHbie pa3jiHHHH Mem^y M. emarginata 
h M. robusta ); Scapania (49, yTOHHeHbi pa3jiHHHH Mem^y S. irrigua h (JopMaMH 


1 3a HCKJiioqeHiieM pa3AeJieiiiiH po^OB Scapania Dum. h Barbilophozia Loeske. 

2 B OTiiomeunn po^a Solenostoma Mitt. 

3 IloflpoCiiee o Bw^e ii BiiyipuBH^oBtix e^mnmax y neuenouHHKOB cm. IIIjihkob, 19726. 
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S. paludicola co cjia6o H3orHyraM KHJieM JincTa — $opMa hh^khch h BepxHen 
«jionacTeH» JiHCTbeB, xapaKTep npnKpemiemiH BepxHen «JionacTH», a TaK>Ke 
Me*K,a;y S. nemorea h S. crassiretis Bryhn — xapaKTep 3y6u;oB Kpan JiHCTbeB 1 ). 

B po^e Cephalozia (22) yrouHeHbi npn3HaKH bh^ob C. bicuspidata h C. am- 
bigua. Kan noKa3ajio H3yueHHe MaTepnana, npn3HaKH, no kotophm pa3,a;e- 
jihiotch 3th #Ba BH^a, h npen^e Bcero pa3Mepbi KjieTOK cepe^HHH JiHCTbeB, 
He HBJIHIOTCH yCTOHUHBbIMH: MeJIKHe, TyHftpOBbie H BHCOKOropHbie (j)OpMbI 
C. bicuspidata, no KpanHen Mepe uacTHUHO cooTBeTCTByiomne C. bicuspidata 
var. atra H. Arnell (no MioJiJiepy [Muller, 1951—1958], chhohhm C. ambigua), 
MoryT HMeTb cpaBmrrejibHo Mejinne KjieTKn cepe£HHbi JiHCTbeB, Bcero Jinmb 
22—25 mkm flji. n(20)22 — 24 mkm mnp., Tor^a nan y KpynHbix pacTeHnn 
C . ambigua hjicthh ^ocmraiOT 30—32 mkm jjji. h b oTflejibHbix cjiyuanx 26 — 
30 mkm mnp. Ilpn Majibix pa3Mepax pacTeHHH n MejiKiix KJieTKax JiHCTbeB 
6ojiee Hafle>KHHH npn3HaK — $opMa JiHCTbeB (jincTbn y C. bicuspidata c Han- 
GoJibmen nmpnHon b Hnumen Tpem, y C. ambigua — He HH>Ke rpaHHijbi Memny 
nn^KHen n cpe^Hen TpernMn) n b MeHbmeii CTeneHn HaAe>KHa nmpnHa KJieTOK 
cnnHHon noBepxHocTH ctc6j[h. BbinBJieHbi cymecTBeHHbie pa3JiHUHH Me>K,a;y 
C. bicuspidata n C. lacinulata (Jack) Spruce, cuHTaiomHMHCH 6 jih 3 khmh Me>KAy 
co6on n nonm He pasjmuHMbiMH 6e3 nepnaHTneB (cp. Muller, 1951—1958 : 
1085; 3epoB, 1964 : 198); pa3jrauHbin xapaKTep npnKpenjieHHH JiHCTbeB cbh- 

ABTejIbCTByeT O TOM, HTO 3th BHflbl He HBJIHIOTCH 6jIH3KOpOflCTBeHHbIMH. 

B po^e Chiloscyphus (51) ^aioTcn HOBbie npn3HaKH ajih pa3rpaHHueHHH 
bh^ob C. polyanthus h C. rivularis (npe>K,a;e Bcero xapaKTep Kpan JiHCTbeB), 
a TaK>Ke bh/job C. pallescens h C. fragilis (yroji otxojk/jchhh 3a,o;Hero Kpan 
JiHCTbeB, pa3Mepbi xjioponjiacTOB), nocKOJibKy pa3MepH KjieTOK JiHCTbeB 
y hhx — npn3HaK /jocTaTOUHo rnaTKHH. B po^e Plagiochila (56) BbiHBjieH 6 o- 
Jiee cymecTBeHHHH npn3HaK ,o;jih OTrpamiueHHH P. major ot P . asplenioides, 
neM BejrauHHa pacTeHHH, KOTopan y o 6 ohx bh^ob BapbnpyeT b ^obojibho nrapo- 
khx npe^ejiax; stot npn3HaK — xapaKTep hjictouhoh cera ocHOBaHHH JiHCTbeB, 
HajiHune y P. major hojioc H 3 y^jiHHeHHHX kjictok, Jiyueo6pa3Ho pacxoflH- 
HJHXCH H3 Cepe^HHH OCHOBaHHH. BbIHCHHJiaCb HeyCTOHUHBOCTb pa3MepOB Kjie¬ 
TOK y P. arctica — npn3HaKa, 06HUHO (Jnrypnpyiomero b KauecTBe otjihhh- 
TejibHoro fljin BH^a. OcHOBHoe otjihhhc ero ot P. asplenioides — nouTH ok- 
pyrjian <$opMa Bcer^a n;ejibHOKpaHHbix cTe6jieBHx JiHCTbeB c nouTH He HH36e- 
raiomHM nepe^HHM KpaeM. 

Co 3HaUHTeJIbHHMH TpyjJHOCTHMH CBH3aHO Onpe^eJICHHe CeBepHHX BHflOB 
po^a Lophozia s. str. — o^Horo h 3 Han6oJiee pacnpocTpaHeHHbix Ha ceBepe 
Tae>KHOH 3 ohh h b TyH^pax. Han^eHH HOBbie cncTeMaTHuecKH Ba>KHbie npn- 
3HBKH, KOTOpbie /JOJDKHLI 6bITb B 3HaUHTeJIbHOH Mepe nOJIO>KeHH B OCHOBy pa3- 
jmueHHH bh^ob (hx mh npe,n;nojiaraeM ocBeTHTb b oco6oh cTaTbe b «BoTaHn- 
uecKOM >KypHajie»). 

y MapmaHn;HeBbix neueHouHHKOB ( Marchantiidae ), cpe,o;H kotophx hckoto- 
pbie 6jiH3Kne po^bi pa3jiHuaK)TCH no npn3HaKaM apxeroHnajibHbix no/ijCTaBOK, 
Hepe^Ko y hhx OTcyTCTByionpix, flaHbi (npnMeHHTejibHo k npe/jcTaBJieHHHM 
y Hac BH^aM) npH3HaKH cTepnjibHbix pacTeHHH rjih pa3rpaHHueHHH po^oB 
Mannia (63) h Asterella (64): $opMa 6piomHHx uernyeK, xapaKTep hx KJieTou- 
hoh ceTH; po^OB Athalamia (66), Sauteria (67) h Peltolepis (68): xapaKTep 
nonepeuHoro cpe3a cjioeBHma, $opMa 6piomHbix nernyeK. 

Mbi AyMaeM, uto cym;ecTBeHHO o6jiemaT onpe^ejieHne bh^ob opnrHHajibHbie 
HJiJiiocTpaii;HH ^jih Ka^oro BH^a, BbinojmeHHbie ^jih MOHorpa(|)HH A. B. /(om- 
GpoBCKOH. Ohh OTpa>KaK>T KaK o6npra o 6 jihk pacTeHHH BH^a, TaK h xapaKTep- 
Hbie A^TajiH hx. ^jih 6 oJiee JierKoro cpaBHeHHH 6jih3khx bh^ob b npe^ejiax 
o^Horo po^a, a Hepe^Ko h b paMKax o^Horo ceMeiicTBa, pncyHKH no bo3mo>k- 
HOCTH flaiOTCH B O^HOM yBeJIHHeHHH. 

B Bbi6ope CHCTeMH KJiaccn(|)HKan;HH neneHOHHHKOB mbi pyKOBO^cTBOBajiHCb 
noJio>KeHHeM o nepBHHHocTH cpe,n;H JiHCTOCTe6ejibHbix neneHOHHHKOB ( Jun - 
germanniales acrogynae CTapbix aBTopoB) hphmoctohuhx, Tpexpn^HO oSjihct- 


1 Ha 3tom ocHOBaHHH oTBepraiOTCH jiHTepaTypHbie ^aHiiue 0 Hajm^iim S. nemorea 
b IIpiiaMypbe. 
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BeHHHx (J)opM pa^najibHoro cTpoeHHH, npnHHMaeMHM ecjin He BceMH, to 6ojib- 
hihhctbom coBpeMeHHLix renaTHKOJioroB. Hto nacaeTcn aHaKpornmibix Kmrep- 
MaHHneBLix ne^eHOHHHKOB (Jlingermanniales anacrogynae CTapnx aBTopoB), 
to no KpanHen Mepe y uacra nx 3 bojik>i];hh nponcxoAHJia, BeponTHo, ot 06- 
JIHCTBeHHHX $OpM K HaCTOHD^HM CJIOeBHm;HHM. IIpiI 3TOM MH CUHTaeM 6oJiee 
yfieflirrejibHOH rnnoTe3y o nponcxo^K^eHnn neueHOUHHx mxob, nan h moxo- 
o6pa3Hbix Boo6m;e, ne Henocpe^cTBeHHo ot BOAopocjieBHx npe^KOB, a ot nep- 
bhuhhx Ha3eMHbix pacTeHHH (Schuster, 1966, n flP-)- B nojib3y 3 toh rnnoTe3H 
CBHfleTejibCTByeT Hajinune pyAHMeHTapHHX CTpyKTyp (npoBOAHmeH TKaHH, 
ycTbnii;) y HecoMHeHHo npnMHTHBHbix TancoHOB ( Anthocerotae , Haplomitria- 
ceae ), a Taione coKpamemie uncjia cjioeB CTeHKH Kopo6ouKH cnoporoHa, npo- 
cjien<HBaeMoe ot npnMHTHBHbix ceMencTB k 6oJiee npo^BHHyTHM (hoapo6ho 3 th 
B onpocbi mh upe^noJiaraeM pa3o6paTb b cneijHajibHOH CTaTbe). 

Hcxoah h 3 cKa3aHHoro, mh npnmiMaeM cncTeMy, npeAJioH<eHHyio P. M. Hly- 
CTepOM (Schuster, 1966), C H3MeHeHHHMH, BHeceHHHMH aBTopoM (IIIjihkob, 
1972a). 

Hnnse mh AaeM cncTeMaTnuecKnn o63op $JiopH neueHOUHHX mxob Teppn- 
Topnn MOHorpa(|)HH (ao AOJiroTH p. Emacen) c yKa3aHneM reorpacftnuecKoro 
pacnpocTpaHeHHH bhaob Ha Hen no HMeionpiMCH y aBTopa ^aHHHM (ajih bhaob 
C eflHHHUHHMH H3BeCTHbIMH MeCT0HaX02KA6HHHMH npHBO^HTCH 3TH MeCTOHa- 
xo>K^eHHH hjih KOHKpeTHHH panoH, Run KOToporo bha yKa3HBaeTcn). 3Ha- 
kom (!) OTMeueHH c6opn aBTopa, hm me onpeAeJieHHne (b sthx cjiyuanx $aMH- 
jihh co6paBmero He yKa3HBaeTcn), a Tannce (nocjie (J)aMHJinn co6paBmero) 
c^ejiaHHHe aBTopoM onpe^ejieHHH repSapmax 3K3eMHjinpoB, co6paHHHX APy- 
thmh nccjieAOBaTejiHMH. 


KJIACC I. ANTHOCEROTAE 
CeM, Anthocerotaceae Dum, corr. Trev. 

1. Aspiromitus Steph. emend. Goeb. (Anthoceros L. sensu Prosk.). 

1. A. cavernosus (Nees) Schljak. [Anthoceros punctatusv ar. cavernosus 
(Nees) Gott. et al. ] — yKa3HBaeTcn rjib . hoa30hh k»khoh Tanrn 
n lora noA30HH cpeAHen Tanrn 3ana^a TeppHTopnn. 

2. Anthoceros L. s. str. (Phaeoceros Prosk.). 

2. A. laevis L. s. str. ( Ph . laevis subsp. laevis Prosk.) — cahhhuho 
b H0A30He k»khoh Tanrn 3ana^a TeppHTopnn [ct. JlaBpnKH 6 jih3 

JleHHHrpaAa—JlaAHHmHCKan (I)]. 1 

3. A. carolinianus Michx. (Ph. laevis subsp. carolinianus Prosk.) — 
noA30Ha k»khoh Tanrn 3anaAa TeppHTopnn (yKa3HBaeTCH rjih Jle- 
HHHrpaACKon o6ji.). 

KJIACC II. HEPATICAE 

IIoAKJiacc I. Jungermanniidae Engl., Schiffn., corr. Zerov 
HaAnopflAOK I. Haplomitrianae Schljak. 

IIopHAOK 1, Haplomitrtales Buch 
CeM. 1. Haplomitriaceae Ded. 

1. Haplomitrium Nees 

1. H. hookeri (Sm.) Nees — eAHHHUHO b noA30He iojkhoh Tanrn Ha 
3anaAe TeppHTopnn (n3BecTeH ajih Kapejibcnoro nepemenna). 


1 PacTeHHH AByAOMHue, cjieAOBaiejiBHO, aoji>khh 6htb oTHeceHH k 3toh, no IIpocKa- 
yepy, cpeAH3eMHOMopcKo-aTJiaHTHHecKon pace. 


^ 10 EoTaHHHecKHtt TKypHaji, JVft 10, 1973 r. 
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HaftnopHAOK II. Metzgerianae (Chalaud) Schljak. 

IIopHflOK 2. Fossombriniales (Schust.) Schljak. 

CeM. 2. Fossombroniaceae Cas.-Gil 

2. Fossombronia Raddi. 

2. F. foveolata Lindb. — 3anaA eBponencKon nacTH CCCP, Ha ceBep 
Ao cepeAHHH nofl 30 HLi ceBepHon Tanrn. 

3. F. wondraczekii (Corda) Dum. — eBponencKan nacTb CCCP, Ha 

ceBep ao H0A30HH cpeAHen Tanrn. 


IIopHAOK 3. Metzgeriales Chalaud emend. Schljak. 
IIoAnopHAOK A. Pelliineae Schust. ex Schljak. 
CeM. 3. Blasiaceae Dum. 


3. Blasia L. 

4. B. pusilla L. BCiOAy, npoMe bhcokoh Apkthkh. 


CeM. 4. Pallaviciniaceae Cas.-Gil 


4. Moerckia Gott. 

5. M. blyttii (Morch) Brockm. — H3peAKa Ha ceBepe TeppHTopHH, 
ot H0A30HH ceBepHon Tanrn b KapejibCHOH ACCP ao Hoboh 3eMJin. 

6. M. hibernica (Hook.) Gott. (incl. var. flotoviana De Sloov.) — H 3 - 
peAKa ot . noA30Hbi k»khoh Tanrn ao ropHOTyHApoBoro nonca. 

CeM. 5. Pelliaceae Cas.-Gil 

5. Pellia Raddi. 

7. P. epiphylla (L.) Corda (incl. var. borealis (K. Mull.) Schljak.) — 
H3BecTeH ajih 3anaAa eBponencKon uacTH CCCP, ot ho3ohh k»khoh 
Tanrn ao TyHApoBon 30hh Ha ceBepe MypMaHCKon o6ji. h AJiH Ilpn- 
noJinpHoro Ypajia, Ha CeBepe peAKo. 1 

8. P. neesiana Limpr. — BcioAy, npoMe bhcokoh Apkthkh. 

9. P. endiuiifolia (Dicks.) Dum. — b pa3HHx nacTnx TeppnTopnn 
b MecTax pacnpocTpaHeHHH KapdoHaTHHX nopoA, Ha ceBep ao noA- 
3 ohh ceBepHon Tanrn (ior Kojibcnoro n- 0 Ba (!), npnnojiHpHbin 
Ypaji — KnjibAK>meBCKHn(!)). 

noAnopnAOK B. Metzgeriineae Schust. 

CeM. 6. Aneuraceae Limpr. 

6. Aneura Dum. emend. Grolle 

10. A. pinguis (L.) Dum. — cnopaAn^ecnn BcioAy. 

7. Biccardia S. Gray. 

11. B. incurvata Lindb. — peAKo Ha 3anaAe TeppnTopnn, ot hoa3ohh 
kukhoh Tanrn (KapejibCKnn nepemeen) ao noA30Hbi ceBepHon Tanrn 
(3anaA Kojibcnoro n- 0 Ba). 

12. R. multifida (L.) S. Gray — BcioAy, ot noA30Hbi ioh<hoh Tanrn 
(KapejibCKnn nepemeeK, oKpecTHocm Tobojibcna) ao ceBepa Taem- 
hoh 30hh (3anaA Kojibcnoro n-OBa), ho peAKo. 

13. R. chamaedrifolia (With.) Grolle (R. sinuata Trev.) — peAKo Ha 
3anaAe TeppnTopnn, ot noA30HH k»khoh Tanrn ao ceBepa TaemHon 
3 ohh (ior Kojibcnoro n-OBa(!)). 

14. R. latifrons (Lindb.) Lindb. — noBceMecTHO, KpoMe bhcokoh Apkthkh. 

15. R. palmata (Hedw.) Garruth. — noA30Hbi k»khoh h cpeAHen Tanrn. 

8. Cryptothallus Malmb. 

16. C. mirabilis Malmb. — noA30Ha k»khoh Tanrn Ha 3anaAe TeppnTO- 
pnn, eAHHHHHo (KapejibCKnn nepemeeK, ior KapejibCKon ACCP). 


1 Bonpenn yKa3aHHHM Miojuiepa (1951 —1958), bckjay OTMeneHH tojibko pacieHHH 
c npn3HaKaMn var. epiphylla . 
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CeM. 7. Metzgeriaceae Limpr. 

9. Apometzgeria Kuw. 

17. A. pubescens (Schrank) Kuw. — e^HHirrao, ior hoa3ohli cpeAHen 
Tanrn k ceBepy ot BojiorAH, KUKHan Tanra b 3anaflHOH Cn6npn. 

10. Metzgeria Raddi 

18. M. furcata (L.) Dum. — 3anaA eBponencKon uacm CCCP, Ha ce- 
Bep ao H0A30HH ceBepnon Tanra, H3peAKa. 

HaAnopflAOK III. Jangermannianae Schljak. 

IIophaok 4. Plilidiales (Schust.) Schljak. 

HoAnopHAOK A. Herbertineae Schust. emend. Schljak. 

CeM. 8. Blepharostomataceae K. Mull, ex Schust. 

11. Lophochaete Schust. 

19. L. fryei (H. Perss.) Schust. (Pseudolepicolea fryei Grolle et Ando) — 
eAHHH^Ho b TyHApoBon 30He 3anaAHon Cn6npn (h-ob flMaji). 

12. Blepharostoma (Dum.) Dum. 

20. B. trichophyllum (L.) Dum. — noBceMecTHo, b TyHApoBon 30He — 
var. brevierete Bryhn et Kaal. 

CeM. 9. Antheliaceae Schust. 

13. Anthelia Dum. 

21. A. julacea (L.) Dum. — ceBep Taemnon 3ohli h TyHApoBan 30Ha 
(AOCTOBepHO H3BecTeH ajih 3anaAa TeppHTopnn). 

22. A. juratzkana (Limpr.) Trev. ,— rjiaBHHM o6pa30M TyHApoBan 30Ha 
h ropHOTyHApoBMH none TeppHTopnir. 

IIoAnopHAOK B. Ptilidiineae Schust. 

CeM. 10. Ptilidiaceae Limpr. 

14. Ptilidium Nees 

23. j P. ciliare (L.) Hampe — noBceMecTHo, Ha lore peAKO. 

24. P. pulcherrimum (Web.) Hampe — JiecHan uacTb TeppHTopnn. 

CeM. 11. Trichocoleaceae Nakai 

15. Trichocolea Dum. corr. Nees 

25. T. tomentella (Ehrh.) Dum. — noA3ona kukhoh Tanra n ior hoa 3 ohh 
cpeAHen Tanra Ha 3anaAe TeppHTopnn. 

IIopHAOK 5. Lepidoziales Schljak. 
noAnopHAOK A. Lepidoziineae Schust. 

Ce\r. 12. Lepidoziaceae Limpr. 

16. Lepidozia (Dum.) Dum. 

26. L. reptans (L.) Dum. — noBceMecTHo b JiecHon qaera TeppHTopnn. 

17. Microlepidozia (Spruce) Jorg. 

27. M. pauciflora (Dicks.) Schljak. [Telaranea setacea (auct. non Web.). 
K. Mull., Kurzia pauciflora Grolle] — 3anaA eBponencKon nacTu 
CCCP Ha ceBep ao noA30HH ceBepHon Tanra, ao cpeAHnx uacTen 
MypMaHCKOH o6ji. 

18. Bazzania S. Gray. 

28. B. trilobata (L.) S. Gray — noA30Ha kukhoh Tanrn n ior hoa3ohh 

cpeAHen Tanrn Ha 3anaAe eBponencKon uacra CCCP. 

29. B. tricrenata (Wahlenb.) Trev. — gahhh^ho Ha lore KapejiLcnon 
ACCP (ceBep noA30HH kukhoh Tanrn hjih ior cpeAHen Tanrn). 


10 * 
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CeM. 13. Calypogeiaceae (K. Mull.) H. Arnell 

19. Calypogeia Raddi 

30. C. suecica (Arn. et Perss.) K. Mull. — 3anaA eBponencKOH uacra 
CGGP ao k»khoh uacm noA30HH ceBepHou Taurn. 

31. C. sphagnicola (Arn. et Perss.) Warnst. et Loeske — jiecHan uacTb, 
ot k»khoii ao ceBepHon Tanrn, bha H3BecieH tojibko rjik eBponencKOH 
TeppiITOpHH. 

32. C. muellerana (Schiffn.) K. Milll. — eBponencKan uacTb GCCP, 
Ha ceBepAO noA30Hi,i ceBepHon Tanrn (MypMaHCKan o6ji.). 

33. C. trichomanis (L.) Corda — H3BecxeH a^** noA30HH kukhoh Tanrn 
Ha 3anaAe TeppnTopHH. 

34. C. integristipula Steph. ( C . meylanii Buch — no-BHAHMOMy, 
BciOAy, Ha ceBep ao k^khbix uacTen TyHApoBOH 30 hh. 

35. C. neesiana (Mass, et Car.) K. Mull. — to >Ke, ho HecnojibKo pen<e. 

IIoAnopHAOK B. Cephaloziineae Schljak. 

CeM. 14. Cephaloziaceae Cavers emend. H. Arnell 

20. Hygrobiella Spruce 

36. H. laxifolia (Hook.) Spruce — H3peAKa Ha 3anaAe eBponencKOH 
uacTH CCCP b noA30He cpeAHen Taiirn KapejibCKon ACGP h b rop- 
HOTyHApoBOM nonce MypMaHCKOH o6ji. 

21. Pleuroclada Spruce 

37. P. albescens (Hook.) Spruce — jiecoiyHApa, TyHApH h bbicoko- 
ropbH, eBponeHCKan uacTb CCCP. 

22. Cephalozia Dum 

38. C. ambigua C. Mass. — b ochobhom TyHApn h BbiconoropbH. 

39. C. bicuspidata (L.) Dum. — noBceMecTHO. 

40. C. pleniceps (Aust.) Lindb. — BcioAy, npoMe bhcokoh Apkthkh. 

41. C. lunulifolia (Dum.) Dum. ( C . media Lindb., incl. C. affinis 
Lindb.) — noBceMecTHO, Ha ceBep ao Hoboh 3eMjra. 

42. C. connivens (Dicks.) Spruce — noA30Hbi k»khoh h cpeAHen Tanrn 
eBponencKon uacTH CCCP. 

43. C. loitlesbergeri Schiffn. — 3anaA eBponencKOH uacra CCCP, Ha 
ceBep ao ceBepa Tae>KHOH 30hh. 

44. C. leucantha Spruce — H3BecieH ajih eBponencKOH uacTH CCCP, 
npenMym;ecTBeHHO Ha ceBepe Tae>KHOH 3 ohbi h b TyHApoBOH 30He. 

45. C. macounii (Aust.) Aust. — peAKO, noA30Ha cpeAHen Tanra (ior 
KapejibCKon ACCP). 

23. Cladopodiella Buch 

46. C. fluitans (Nees) Buch — noBceMecTHO b jiecHon uacra Teppnropnn. 

47. C. francisci (Hook.) Buch — 3anaA eBponencKOH uacra CCCP, 
ot kukhoh Tanra ao JiecoTyHAPH. 

CeM. 15. Odontoschismataceae K. Mtill. 

24. Odontoschisma (Dum.) Dum. 

48. 0. denudatum (Mart.) Dum. — kukhuh Tanra 3anaAa eBponencKOH 
uacTH CCCP. 

49. 0. elongatum (Lindb.) Evans — 3anaA eBponencKOH uacm CCCP 
ot noA30HH cpeAHen Taarn ao iora TyHApoBOH 30Hbi. 

50. 0. macounii (Aust.) Und. — TyHApoBan 30Ha h ropHOTyHApoBHH 
none TeppnTopHH. 

CeM. 16. Cephaloziellaceae Douin 

25. Cephaloziella (Spruce) Schiffn. 1 

51. C. elachista (Jack) Schiffn. — KUKHann cpeAHHH Tanra eBponencKOH 
uacTH CCCP. 


1 PacnpocTpaHeime bhaob 3 Toro pofla cjia6o n3yqeHO. 
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52. C. spinigera (Lindb.) Jorg. emend. Schust. ( C . subdentata 
Warnst.) — rjiaBHHM o5pa30M b TyHApoBon 30He, ao Hoboh 3eMJin, 
ho BCTpenaeTCH h k iory ot TeppHTopnn ao 3ohli nmpoKOJiHCTBeHHo- 
XBOHHHX JieCOB. 

53. C. divaricata (Sm.) Schiffn. — ot iomHOH Tanra ao TyHApoBon 3 ohh. 

54. C. stellulifera (Carring, et Pears.) Schiffn. — npnBOAHTcn ^jih 
no^oHLi k)>khoii Tanrn 3anaAHOH CnbnpH (oKpecTHocm Tobojibcna). 

55. C. arctica Bryhn et Douin — 30Ha apKTnuecKHx nycTbiHb h TyHApo- 
Ban 30Ha, ropHOTyHa;poBbm none CeBepa. 

56. C. hampeana (Nees) Schiffn. — noBceMecTHo ot lora TeppHTopnn 
AO iora TyHApoBoii 3 ohbi. 

57. C. rubella (Nees) Warnst. — to me. 

58. C. integerrima (Lindb.) Warnst. — noA30Ha cpeAHen Tanrn, Ha 
lore KapejibCKon ACCP (opnrHHaji). 

IIopHAOK 6. Lophoziales Schljak. 

IIoAnopHAOK A. Lophoziineae Schljak. 

CeM. 17. Lophoziaceae Cavers 

26. Tetralophozia (Schust.) Schljak. 

59. T. setiformis (Ehrh.) Schljak. (Chandonanthus setiformis Lindb.) — 
panoHbi bhxoaob KopeHHbix ropHbix nopoA, rjiaBHHM o6pa30M b bh- 
coKoropHbix panoHax h Ha ceBepe TeppHTopnn. 

27. Barbilophozia Loeske 

60. B. quadriloba (Lindb.) Loeske — or noA30Hbi cpeAHen Tanrn ao 

30HbI apKTHHeCKHX IiyCTHHb, Ha K>re peAKO. 

61. B. kunzeana (Hub.) K. Mull. — bch TeppHTopnn, k iory peme. 

62. B. floerkei (Web. et Mohr) Loeske — eBponencKan uacTb CCCP 
AO iora TyHApoBon 3 ohh. 

63. B. atlantica (Kaal.) K. Mull. — JiecoTyHApa, TyHApoBan 30Ha. 

64. B. attenuata (Mart.) Loeske ( B . gracilis K. Mull.) — JiecHan uacTb 
TeppHTopnn, Ha ceBepe peAKO. 

65. B. binsteadii (Kaal.) Loeske — JiecoTyHApa, TyHApoBan 30Ha. 

66 . B. elongata (Lindb.) Schljak. ( Orthocaulis elongatus Evans) — npn- 
boahtch aJih 3eMJin 0pamj;a-HocH<|)a (o. 3eMJin AneKcaHApu). 

67. B. lycopodioides (Wallr.) Loeske (incl. var. hatcheri [Evans] 
Schljak.) — bch TeppHTopnn, k iory peme. 

68 . B. barbata (Schmid.) Loeske — bch TeppHTopnn, npoMe bhcokoh 
A pKTHKH. 

28. Leiocolea (K. Mull.) Buch 1 

69. L. rutheana (Limpr.) K. Mull. — H3peAKa ot noA30Hbi cpeAHen 
Tanrn ao Hoboh 3eMJin. 

70. L. gillmanii (Aust.) Evans — to me. 

71. L. bantryensis (Hook.) Jorg. — H3peAKa b MaTepnKOBbix nacTnx 
H3ynaeMOH TeppHTopnn, ot iora ee ao hoa3ohh ceBepHon Tanra. 

72. L. collaris (Nees) Schljak. ( L . muelleri Jorg.) — H3peAKa Ha 3a- 
naAe eBponencKOH hhcth CCCP, Ha ceBep ao iora TyHApoBon 3 ohbi. 

73. L. heterocolpos ( Thed.) Buch — BciOAy AO ceBepa TyHApoBon 30Hbi. 

74. L . badensis (Gott.) Jorg. — H3BecTeH aJih ceBepa TaemHon 3 ohbi 
H RJIR TyHApOBOH 30HbI, HO BCTpeuaeTCH H K iory OT TeppHTOpHH; 
Ha BocTone H3BecTeH ao CeBepHoro Ypajia; peAKO. 

29. Obtusifolium (Buch) S. Arnell 

75. 0. obtusum (Lindb.) S. Arnell — ot kukhoh rpamm;bi TeppHTopnH 
Ao iora TyHApoBon 3 ohbi. 

30. Massula (K. Mull.) Schljak. ( Lophozia subgen. Massula K. Miill.). 

76. M. laxa (Lindb.) Schljak. ( Lophozia marchica Steph.) — eAHHnu- 
Hbie MecTOHaxomAOHnn Ha 3anaAe eBponencKOH TeppHTopnH: Ka- 


1 Bhau oToro poAa b ochobhom cBH3aHU c Kap6onaTHHMn rpyHTaMH. 
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peJibCKHH nepemeen b noA30He io>khoh Tanrn; Kojibckhh h-ob 
b noA30He ceBepHOH nacTH (!). 

77. M. grandiretis (Lindb.) Schljak. — H3peAKa ot no^oHM ceBepHOH 
Tanrn (ceBepo-3anaA KapejibCKon ACGP; Kojibckhh n- 0 B (!)) ao 
3eMJin OpaHn;a-HocH$a. 

78. M. incisa (Schrad.) Schljak. — Bcio,a;y, npoMe bhcokoh Apkthkh. 

79. M. opacifolia (Culm.) Schljak. — ropHOTyHApoBHH none Xh6hh- 
ckhx rop, Hepe^Ko; HoBan 3cmjih. 

31. Lophozia Dum. s. str. 

80. L. murmanica Kaal. — ceBep TaemHon 3ohh, TyHApoBan 30Ha, 
ropHOTyHApoBbin none (MypMaHCKan o6ji., nacTO, ocTpoBa Apkthkh, 
CeBepHbiH Ypaji). 

81. L . savieziae Schljak. — Kojibckhh n- 0 B, H3peAKa. 

82. L. major (C. Jens.) Schljak. (L. alpestris var. major (C. Jens.) 
K. Mull.) — eflHHHHHo b noA30He ceBepHOH Tanrn Ha ioro-3anaAe 
MypMaHCKOH o6ji. (!). 

83. L. jurensis Meyl. — H3peAKa b JiecoTyHApe, TyHApoBOH 30He nropHO- 
TyH^poBOM nonce MypMaHCKOH o6ji., BepoHTHo, SygeT Han^eH 
H BOCTOHHee. 

84. L. excisa (Dicks.) Dum. — cnopa^nnecKH noBciOAy. 

85. L. perssonii Buch et S. Arn. — e^HirnnHo b noA30He ceBepHOH Tanrn 
Ha ceBepo-3anaAe KapejibCKon ACGP. 

86. L. ventricosa (Dicks.) Dum. (incl. var. silvicola (Buch) Jones) — 
noBceMecTHo, KpoMe bhcokoh Apkthkh. 

87. L. wenzelii (Nees) Steph. — to me. 

88. L. alpestris (Web.) Evans — odbineH b panoHax bhxoaob KopeHHHX 
ropHHx nopo,n; ot kukhoh rpaHHijH ao 3ohh apKTHnecKHx nycTHHb. 

89. L. longidens (Lindb.) Warnst. — BcioAy b JiecHon qacTH Teppnro- 
pnn. 

90. L. guttulata (Lindb. et Arn.) Evans — rJiaBHHM o6pa30M b JiecHon 
nacTH, 3HaqHTejibH0 peme b TyHApax, npenMym;ecTBeHHO ropHHX. 

91. L. ascendens (Warnst.) Schust. — b JiecHon nacTH TeppmopHn, KpoMe 
ceBepa hoa3ohh ceBepHOH Tanrn. 

32. Isopaches Buch 

92. /. decolorans (Limpr.) Buch — eAHHnnHo b Xh6hhckhx ropax. 

93. /. bicrenatus (Schmid.) Buch — BcioAy ao iora TyHApoBOH 30hh. 

33. Gymnocolea (Dum.) Dum. 

94. G. inflata (Huds.) Dum. — BciOAy, KpoMe bhcokoh Apkthkh. 

34. Tritomaria Schiffn. emend. Buch 

95. T. quinquedentata (Huds.) Buch — ot k»khoh rpaHnijH ao Hoboh 
3eMJiH. 

96. T. heterophylla Schust. — 30Ha apKTnnecKnx nycTHHb (3eMJin 
OpaHn;a-HocH$a). 

97. T. scitula (Tayl.) Jorg. — ot hoa3ohh ceBepHOH Tanrn ao 3ohh 
apKTHnecKHx nycTHHb, H3peAKa. 

98. T. exsecta (Schmid.) Schiffn. — tojibko TaemHan 30Ha CndHpn. 

99. T. exsectiformis (Breidl.) Schiffn. — no Been JiecHon qaera. 

35. Saccobasis Buch 

100. S. polita (Nees) Buch — noA30Ha ceBepHOH Tanrn, ior TyHApoBOH 
3ohh h ropHOTyHApoBHH none 3anaAa eBponencKon nacTH GGGP. 

36. Anastrophyllum (Spruce) Steph. 

101. A . michauxii (Huds.) Buch — H3BecTeH tojibko AJifl aojihhh 
Ehhcch. 

102. A. sphenoloboides Schust. — noA30Ha ceBepHOH Tanrn 3anaAa 
Kojibcnoro n-OBa, eAHHnnHo (!). 

37. Sphenolobus (Lindb.) Berggr. 

103. S . saxicola (Schrad.) Steph. — panoHH bbixoaob KopeHHHX ropHHx 
nopoA b pa3HHX nacTHx TeppnropHH (ot hoa3ohh k»khoh Tanrn 
AO TyHApoBOH 30HH H TOpHOTyHApOBOrO HOHCa). 
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104. S . cavifolius (Buch et S. Arn.) K. Mull. — ropHOTyHApoBbin none 
Xh6hhckhx rop (!), Ypaji. 

105. S. minutus (Schreb.) Berggr. — noBceMecTHO. 

38. Crossocalyx Meyl. 

106. C. hellerianus (Nees) Meyl. — jiecHan nacTb, npoMe ceBepHOH 
OKpaHHH. 


CeM. 18. Jungermanniaceae Dum. 

39. Jamesoniella (Spruce) Schiffn. 

107. /. autumnalis (DC.) Steph. — uoa3ohh k»khoh h cpeAHen Tanrn. 

40. Nardia S. Gray. 

108. N. scalaris (Schrad.) S. Gray — 3anaA eBponencKon nacTn CCCP, 
ot k»khoh rpaHHn;Li ao iora TyHApoBon 3 ohli h ropHOTyHApoBoro 
noHca. 

109. N. geoscyphus (De Not.) Lindb. — BCio^y, npoMe bhcokoh Apn- 

THKH. 

110. N. insecta Lindb. — ceBep noA30Hbi ceBepHOH Tanrn MypMaH- 
ckoh o6ji. (!) h Komh ACCP (Hujib^iomeBCKHu!), pe^no. 

111. N. breidleri (Limpr.) Lindb. — TyHApoBan 30Ha n ropHOTyHApo- 
bhh none TeppHTopim. 

41. Jungermannia L. s. str. 

112. J. cordifolia Hook. — 3anaA eBponencKon Hacra CCCP, ot hoa- 
3ohli cpe^HeH Tanrn ao TyHApoBon 3 ohh h npnnoJiHpHbra Ypaji. 

113. J. karl-miielleri Grolle (Haplozia oblongifolia K. Mull.) — ropHo- 
TyH,o;poBbiH none Xh6hhckhx rop (!), npeAnojiommrejibHO Tanme 
noA30Ha ceBepHOH Tanrn ioro-3anaAa MypMaHCKOH o6ji. (Auer, 
1944). 

114. /. atrovirens Dum. (incl. J. tristis Nees) — 3anaA eBponencKon 
nacTH CCCP, ot iora ao TyHApoBon 3 ohh, peAKo b panoHax pac- 
npocTpaHeHHH Kap6oHaTOB. 

115. J. pumila With. — H3peAKa b panoHax bhxoaob KopeHHtix rop- 

HLIX nopOA, B pa3HHX naCTHX TeppHTOpHH. 

116. /. polaris Lindb. — TyHApoBan 30Ha, ropHOTyHApoBbin none, 
30Ha apKTHnecKHx nycTHHb. 

42. Solenostoma Mitt, emend. Zerov 

117. S. sphaerocarpum (Hook.) Stepb. — ot iora TeppnTopHH ao Hoboh 
3eMjin. 

118. S. pusillum (C. Jens.) Steph. — noA30Ha ceBepHOH Tanrn Ha 3a- 
na^e eBponencKon nacra CCCP; tohho pacnpocTpaHeHne BH^a He- 
H3BeCTHO, BepOHTHO, OH BCTpenaeTCH H BOCTOHHee. 

119. S. caespiticium (Lindenb.) Steph. — hoa3ohh k»khoh h cpe^Hen 
Tanrn 3anaAa eBponencKon nacTH CCCP, eAHHHHHO ao hoa30hh ce¬ 
BepHOH Tanrn iora MypMaHCKOH o6ji. (!). 

120. S. gracillimum (Sm.) Schust. ( S . crenulatum Mitt.) — H0A30Ha 
k»khoh Tanrn Ha 3anaAe eBponencKon nacm CCCP. 

43. Plectocolea (Mitt.) Mitt. 

121. P. hyalina (Lyell) Mitt. — ot iora TeppnTopnn ao iora TyHApoBon 

3 OHM. 

122. P. obovata (Nees) Mitt. (incl. P. subelliptica Evans) — 3anaA 
eBponencKon nacra CCCP, ot hoa3ohh cpe^Hen Tanrn ao iora TyHA- 
POBOH 30HH. 

44. Liochlaena Nees (Jungermannia Jorg., non L.). 

123. L. subulata (Evans) Schljak. (Jungermannia subulata Evans, 
J. cylindrica Hatt.) — Rojmaa Enncen; Bepofrrao, BCTpenaeTcn 
n sanaAHee. 1 

124. L. lanceolata Nees — 3anafl eBponencKon nacra CCCP, Ha ceBep 

eflHHHHHO ao noA30Hbi ceBepHOH Tanrn . 1 

1 IIo rpojiJie h BaHe (Grolle und Vana, 1970), L. lanceolata (Jungermannia leiantha 

Grolle) BCTpe^aeTCH tojibko Ha ceBepo-3anaAe CCCP. npocMOTpeHHtie hbmh pacTeiinn 

OTCio^a AencTBHTejibHO othochtch k 3TOMy bhay* 
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CeM. 19. Gymnomitriaceae Limpr. emend. Nakai 

45. Prasanthus (Lindb.) Lindb. 

125. P. suecicus (Gott.) Lindb. — paBHHHHue h ropHbie TyHAPH, peflKo. 

46. Marsupella Dum. 

126. M. emarginata (Ehrh.) Dum. — ot noA30HH cpeAHen Tanrn ao 
lora TyHApoBon 30 hh h ropHOTyHApoBoro nonca 3anaAa eBponen- 

ckoh uacTH CCCP. 

127. M. tubulosa Steph. — CpeAHnn Ypaji — A. M. BojiKOBa (!). 

128. M. robusta (De Not.) Evans ( M . aquatica (Lindenb.) Schiffn.) — 
H3BecTeH H3 ropHOTyHApoBoro nonca Xh6hh. 

129. M. sphacelata (Gies.) Dum. — ot kukhoh rpaHmjH ao iora TyHA- 
Poboh 3ohh Ha 3anaAe eBponencKon uacra CCCP, n3peAKa. 

130. M. sparsifolia (Lindb.) Dum. — to me. 

131. M. ustulata (Hiib.) Spruce — TyHApoBan 30Ha h ropHOTyHApoBHH 
none KojibCHoro n-OBa (IIohoh, Xh6hhh), peAKo. 

132. M. brevissima (Dum.) Grolle (M . varians (Lindb.) K. Miill.) — 
ropHOTyHApoBHH none Xh6hh, TyHApn ceBepo-3anaAa MypMaHa. 

133. M. boeckii (Aust.) Lindb. — eAHHHUHLie MecTOHaxomAeHHH b ropHO- 
TyHApoBOM nonce MypMaHCKon o5ji. 

134. M. condensata (Angstr.) Kaal. — ropHOTyHApoBHH none Ha 3a- 
naAe eBponencKOH uacTH CCCP, b Xnbiraax aobojibho uacTO. 

47. Gymnomitrion Corda. 

135. G. apiculatum (Schiffn.) K. Miill. — TyHApoBan 30Ha, ropHOTyHA¬ 
poBHH none, 30Ha apKTHuecKnx nycTHHL (3eMJin OpaHii;a-ilocH(|)a), 
H3peAKa. 

136. G. concinnatum (Lightf.) Corda — to me, ho uacTO. 

137. G. obtusum (Lindb.) Pears. — peAKo ot noA30HM cpeAHen Tanrn 
Ao 3 ohh apKTHuecKnx nycTHHb (KapejiHH, HoBan 3eMJin, 3eMJin 
OpaHn;a-HocH(|)a). 

138. G. corallioides Nees — nan 136. 


CeM. 20. Scapaniaceae Cavers emend. Buch 

48. Diplophyllum Dum. 

139. D. albicans (L.) Dum. — HanAeH b noA30He ceBepHOH Tanrn n Ha 
lore TyHApoBon 3ohh b MypMaHCKon o6ji., H3peAKa. 

140. D. taxifolium (Wahlenb.) Dum. — ot iora TeppnTopnn ao Hoboh 
3eMJin; Ha ceBepe Taenmon 3ohh n b TyHApax var. macrosticta 
Buch. 

141. D. obtusifolium (Hook.) Dum. —peAKo Ha 3anaAe eBponencKon uacTn 
CCCP, ot H0A30HH k»khoh Tanrn ao ropHOTyHApoBoro nonca Xn- 
6 hh. 

49. Scapania Dum. 

142. S. gymnostomophila Kaal. — panoHH pacnpocTpaHeHnn KapboHaT- 

HHX nopOA OT H0A30HH CpeAHeH TaHTH AO 30HH apKTHUeCKHX 
nycTHHb. 

143. S. glaucocephala (Tayl.) Aust. — noA30Ha cpeAHen Tanrn, Ka- 
pejibCKan ACCP. 

144. S. apiculata Spruce — jiecHan uacTb ao cpeAHnx uacTen hoa3ohh 
ceBepHon Tanrn, He uacTO. 

145. S. obcordata (Berggr.) S. Arnell — H3BecTeH ajih ropHOTyHApoBoro 
nonca Xh6hhckhx rop (!). 

146. S. cuspiduligera (Nees) K. Mull. — ceBep TaemHon 3ohh b Myp- 
MaHCKon o5ji. (!), TyHApoBan 30Ha (Banran n HoBan 3eMJin), 
Ha KapboHaTHbix rpyHTax. 

147. S. zemljae S. Arnell — HoBan 3eMJin, 3HAeM. 

148. S. brevicaulis Tayl. ( S . arnellii Buch) — AOJibTa EHncen, eAH- 

HHUHO. 
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149. S. calcicola (Arn. et Perss.) Ingham — noA30Ha cpeAHen Tanrn 
(ior KapejiLCKOH ACCP), 30Ha apKmqecKnx nycTHHB (3eMjin 
OpaHn;a-HocH(j)a), Ha H3BecTKOBHCTBix rpyHTax. 

150. S. curta (Mart.) Dum. — ot iora TeppHTopnH ao Hoboh 3eMJin. 

151. S. parvifolia Warnst. — 3anaA eBponencKon qacra CCCP, noA30Ha 
cpeAHen Taiirn (JleHHHrpaACKan o6ji., eAHHnqHo), ropHOTyHApo- 
bbih none, jiecoTyHApa h ior TyHApoBon 3 ohbi Ha Kojibckom n-OBe, 
H3peAKa. 

152. S. mucronata Buch — Beponrao BcioAy, Ha ceBep ao Hoboh 3eMJin. 

153. S. praetervisa Meyl. — noA30Ha ceBepHon Tanrn, TyHApoBan 30Ha, 
MypMaHCKan o6ji. (!), HoBan 3eMJin, H3peAKa. 

154. S. microphylla Warsnt. — H3peAKa ot iora TeppHTopnH (n3BecTeH 
AJih 3anaAa eBponencKon qacra CCCP) ao 3eMJin OpaHn;a-HocH<J>a 
h Hoboh 3eMJin. 

155. S. irrigua (Nees) Dum. — BciOAy, npoMe bbicokoh Apkthkh. 

156. S. paludicola Loeske et K. Mull. — to me. 

157. S. hyperborea Jorg. — paBHHHHBie h ropHBie TyHAPBi ao Hoboh 
3eMjiH. 

158. S. tundrae (H. Arnell) Buch — to me. 

159. S. umbrosa (Schrad.) Dum. — eBponencKan qacTB CCCP, ot hoa- 
3ohbi mmHOH Tanrn ao JiecoTyHApbi, HoBan 3eMJin. 

160. S. sphaerifera Buch et Tuomik. — H0A30Ha ceBepHon Tanrn Ha 
ioro-3anaAe MypMaHCKon o6ji., bhacm. 

161. S. aequiloba (Schwaegr.) Dum. — H3BecTeH a^h hoa30hbi ceBep- 
hoh Tanrn (Ha KapSoHaraBix cnajiax, eAHHnqHo Ha ceBepe KapejiB- 
ckoh ACGP n Ha 3anaAe KojiBcnoro n-OBa). 

162. S. simmonsii Bryhn et Kaal. — JiecoTyHApa hjih ior TyimpoBon 
3 ohh Ha ceBepo-3anaAe MypMaHCKon o6ji. 

163. S. nemorea (L.) Grolle ( S. nemorosa Dum.) — hoa30hbi mmHOH 
n cpeAHen Tanrn Ha 3anaAe eBponencKon qaem CCCP. 

164. S. degenii Schiffn. — eAHHnqHo, H3BecTeH rjih. hoa30hbi cpeAHen 
Tanrn iora Kapejinn n aojihhbi EHncen. 

165. S. spitsbergensis (Lindb.) K. Mull. — H0A30Ha ceBepHoii Tanrn 
Ha ioro-3anaAe MypMaHCKon o6ji. 

166. S. undulata (L.) Dum. — MaTepnKOBan qacTB eBponencKon Tep- 
pnTopnn CCCP. 

167. S. paludosa (K. Mull.) K. Mull. — MypMaHCKan o6ji., npnnojinp- 
hbih Ypaji, H3peAKa (Beponrao, He mmHee hoa3ohbi ceBepHon 
Tanrn). 

168. S. subalpina (Nees) Dum. — ot hoa3ohbi cpeAHen Tanrn ao ceBepa 
TyHApOBOH 30HBI TeppHTOpHH. 

169. S. uliginosa (Sw.) Dum. — 3anaA eBponencKon qacra CCCP, 
npenMymecraeHHO b H0A30He ceBepHon Tanrn n b ropax. 

170. S. kaurinii Ryan — TyHApoBan 30Ha n noA30Ha ceBepHon Tanrn, 
MypMaHcnan o6ji., HoBan 3eMJin. 

171. S. compacta (Roth) Dum. — tojibko b noA30He lomHoii Tanrn 
Ha 3anaAe JleHHHrpaACKon o6ji., eAHHnqHo. 

noAHopnAOK B. Lophocoleineae Schljak. 

CeM. 21. Lophocoleaceae (Rodway) K. Mull. 

50. Lophocolea Dum. 

172. L. bidentata (L.) Dum. — noA30Ha mmHOH Tanrn, hphboahtch 
tojibko rjih. boctouhoh qacra TeppHTopnH. 

173. L. heterophylla (Schrad.) Dum. — jiecHan qacTB, ot hoa30hbi 10 m- 
hoh Tanrn ao ceBepHon Tanrn, Ha ceBepe aobojibho peAKo. 1 

1 K 3T0My bhav, BepoHTiio, othochtch yKa3anne Lophocolea sp. H3 BoJioroACKoii o6ji. 
(AxMHHOBa h JKynoBa, 1971); cxoAHue pacTeima o6HapymeHH naMii b c6opax H. A- Khjib- 
AiomeBCKoro H3 Komh ACCP; ohh CBH3aHbi npoMemyTOHHHMii $opMaMH c TiiniimibiMii pac- § 
TeHHHMH L. heterophylla ii npeACTaBJiniOT co6oh, BBe coMHeimn, nanoqBennyio (JopMy 
ee c BjiamHbix MecT. 
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174. L . minor Nees — to me, Ha ceBepe H3peAKa. 

51. Chiloscyphus Corda 

175. C. polyanthus (L.) Corda — BCio^y ro Hoboh 3eMJin, Ha ceBepe 
peflKo. 

176. C. rivularis (Roth) Hazsl. — ioro-3ana,n; TeppnTopnn, b no,o;30Hax 
k)>khoh h cpe^Hen Tanrn, IIpHnojinpHtiH Ypaji, H3peAKa. 

177. C. fragilis (Roth) Schiffn. — ot iora TeppnTopnH #o Hoboh 3eMJin, 
H3peAKa. 

178. C. pallescens (Ehrh.) Dum. — BCioAy (npoMe bhcokoh Apkthkh?). 

52. Pedinophyllum Lindb. 

179. P. interruptum (Nees) Lindb. — tojibko no^30Ha k)>khoh Tanrn 
3anaAHon Cn6npn (onpecTHocTn ToSojibcna). 

CeM. 22. Geocalycaceae Limpr. emend. Schust., pro p. 

53. Harpanthus Nees 

180. H. flotouianus (Nees) Nees — b no,n;30He ceBepHon Tanrn n Ha lore 
TyH^poBon 30HH Ha 3ana,a;e eBponencKon uacra CCCP, uacTO, 
k iory n k BocTOKy peme. 

181. H . scutatus (Web. et Mohr) Spruce — hoa3ohh k>;khoh n cpe^Hen 
Tanrn Ha 3ana^e eBponencKon uacra CCCP, H3pe^Ka. 

54. Geocalyx Nees 

182. G . graveolens (Schrad.) Nees — hoa3ohbi kukhoh n cpe^Hen Tanrn 
Ha 3ana,n;e TeppnTopnn, H3BecTeH c p. EHncen. 

CeM. 23. Plagiochilaceae Buch 

55. Mylia S. Gray 

183. M. taylori (Hook.) S. Gray — noA30Ha ceBepHon Tanrn n TyHApo- 
Ban 30Ha, 3ana^ eBponencKon uacra CCCP. 

184. M. anomala (Hook.) S. Gray — BCio^y, npoMe bhcokoh Apkthkh. 

56. Plagiochila Dum. 

185. P . asplenioides (L. sensu Scop.) Dum. — Bciofly ao ceBepa Tae>K- 

HOH 30HLI. 

186. P. major (Nees) S. Arnell — noA30Ha lonmon Tanrn eBponencKon 
uacra CCCP. 

187. P. arctica Bryhn et Kaal. — TyHApoBan 30Ha n ceBep Taenmon 
3ohbi MypMaHCKon o6ji., BeponTHO, TaKH^e b TyHApax BOCTOKa 
TeppnTopnn. 

CeM. 24. Arnelliaceae Nakai 

57. Arnellia Lindb. 

188. A . fennica (Gott.) Lindb. — panoHBi pacnpocTpaHeHnn H3BecT- 
HHKOB B pa3HHX HaCTHX TeppHTOpHH, pe^KO. 

nopn^OK 7. Porellales Schljak. 
noflnopHAOK A. Radulineae Schust. 

CeM. 25. Radulaceae Cavers 

58. Radula Dum. 

189. R . lindbergiana Gott. — pe^Ko Ha 3ana^e eBponencKon nacm 
CCCP, ao H0A30HH ceBepHon Tanrn. 

190. R. complanata (L.) Dum. — jiecHan nacTB, KpoMe ceBepHon ok- 
panHBi. 

noAnopHAOK B. Porellineae Schust. 

CeM. 26. Porellaceae Cavers 

59. Porella L. 

191. P . platyphylla (L.) Lindb. — JiecHan nacTB 3anaAa eBponencKon 

Haem CCCP, KpoMe ceBepa hoa3ohh ceBepHon Tanrn, Cpe^Hnn 
Ypaji, OKp. ToSojiBCKa. 1 \ 

1 Porella platyphylla h biiam pofta Frullania , 3a HCKJnoqeiraeM F, jackii, — b HopMe 

anii^HTbi ji ncTBe hhhx nopoa, Ha ceBepe hx apeaJiOB pacnpocTpaHeHti Ha cnajiax. 
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192. jP. cordaeana (Hlib.) Evans — 3ana^ eBponencKon qacra CCCP, 
nan npe^H^ymHH, ho pe>ne ero. 

CeM. 27. Jubulaceae Limpr. ( Frullaniaceae Cas.-Gil) 

60. Frullania Raddi 

193. F . tamarisci (L.) Dum. — hoa30hbt kukhoh h cpeflHen Tanrn, 
Ha 3ana,n;e eBponencKon uacra CCCP. 

194. F . fragilifolia Tayl. — no,n;30Ha kukhoh Tanrn, ceBepo-3anaA 
JleHHHrpaACKOH o6ji.? (IOnman Kapejinn $hhckhx aBropoB). 

195. F . dilatata Dum. — hoa30hbi lonmon h cpe^Hen Tanrn (3anafl 
h boctok eBponencKon uacra CCCP, 3ana,n;HaH Cnonpb, ho p. Ehh- 
cen). 

196. F . jackii Gott. — no,n;30Ha lOHmoii Taiirn 3ana,n;HOH Cn6npn 
(tojibko oKp. r. ToSojiBCKa). 

197. F. bolanderi Aust. — CeBepHBin Ypaji. 

CeM. 28. Lejeuneaceae Cavers 

61. Lejeunea Libert 

198. L. cavifolia (Ehrh.) Lindb. — npnMepHO Kan 194. 

IIoflKJiacc II. M a r chant i i da e Engl., Schiffn., emend. Schust., 

corr. Zerov 

HaflnopaAOK jy Marchantianae Schljak. 

IIophaok 8. Marchantiales Limpr. 

CeM. 29. Rebouliaceae 1C vans 

62. Reboulia Raddi. 

199. R. hemisphaerica (L.) Raddi — Cpe/imm Ypaji h onp. r. KpacHO- 
npcKa, b no^oHe lonmon Tanrn. 

63. Mannia Corda. 

200. M . fragrans (Balb.) Frye et Clark — no,n;30Ha cpeflHen Tanrn Ha 
3ana,n;e eBponencKon qacm CCCP (tor KapejiBcnon ACCP, e^n- 
hhhho). 

201. M. sibirica (K. Mull.) Frye et Clark — flojnraa p. EmiceH b no,n;- 
30Hax iotkhoh h ceBepHOH Tanrn. 

202. M. pilosa (Hornem.) Frye et Clark — no,n;30Ha ceBepHOH Tanrn 
Ha 3ana,n;e eBponencKon uacra CCCP, pe^no; ^ojinHa p. EmiceH 

OT HOfl30HBI KUKHOH Tanrn £0 K)ra TyH^pOBOH 30HBI. 

64. Asterella Beauv. 

203. A. saccata (Wahlenb.) Evans — e^HHHHHo Ha lore Taenmon 3 ohbi 
(C pe^Hee Ltpiiypajibe, ^ojinHa p. EmiceH). 

204. A . ludwigii (Schwaegr.) Und. — 3ana£ eBponencKon uacra CCCP 
jjo ceBepa MaTepnKa, Cpe^Hee npnypajibe, hh3obbh p. EmiceH. 

CeM. 30. Sauteriaceae Evans 

66. Athalamia Falc. emend. Shim, et Hatt. ( Clevea Lindb.). 

205. A . hyalina (Sommerf.) Hatt. — e^nmiqHo b no^oHe ceBepHOH 
Tanrn Ha 3 ana#e eBponencKon uacra CCCP. 

67. Sauteria Nees 

206. S. alpina Nees — no,n;30Ha ceBepHOH Tanrn Ha 3ana:qe eBponencKon 
Haem CCCP, HoBan 3eMJin. 

68. Peltolepis Lindb. 

207. P. quadrata (Saut.) K. Mull. — nan 206, a Taione flOJinHa p. Ehh- 
cen. 

CeM. 31. Conocephalaceae K. Miill. 

69. Conocephalum Web. 

208. C . conicum (L.) Dum. — p;o ho^obh ceBepHon Tanrn, eflHHHHHo 
jjo iora TyH^poBon 30 hbi, Ha ceBepe pe^no (n3BecTKOBHCTBie cy6- 
CTpaTBl). 
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CeM. 32. Marchantiaceae Dum. emend, K. Mull. 


70. Preissia Corda 

209. jP. quadrata (Scop.) Nees — no-BHAHMOMy, BCioAy b MecTax pac- 
npocTpaHeHHH KapSoHaTHBix nopoA* 

71. Marchantia L. emend. Raddi. 

210. M. polymorpha L. — BCioAy, KpoMe bbicokoh Apkthkh. 

211. M. aquatica (Nees) Burgeff — ot hoa3ohbi io;khoh Tanrn ao 10 m- 
hoh nacTH hoa3ohbi ceBepHOH Tanrn Ha 3ana^e eBponencKon Tep- 
pnTopnn. 1 

212. M. alpestris (Nees) Burgeff — TyHApoBan 30Ha, BbicoKoropbn, 
ceBep Taenmon 30 hbi, e^uHnnHO ao noA30Hbi cpe^Hen Tanrn. 

IIophaok 9. llicciales Limpr. emend. Schljak. 

CeM. 33. Ricciaceae Dum. emend. K. Mull. 

72. Ricciocarpus Corda 

213. R . natans (L.) Corda — hoa30hbi cpeAHen n iojkhoh Tanrn. 

73. Riccia L. 

214. R. cavernosa Hoffm. emend. Raddi (R. crystallina L. pro p.) — 
npeHMym;ecTBeHHO b no^30Hax k)>khoh h cpeAHen Tanrn. 

215. R. frostii Aust. -- eBponencnoe npnypajibe, Cn6npb, ao ceBepa 

Tae>KHOH 30HBI. 

216. R. huebeneriana Lindenb. — noA30Ha k»khoh Tanrn n ior hoa30hbi 
cpeAHen Tanrn eBponencKon nacTH CCCP. 

217. R. fluitans L. — hoa30hbi iohuioh h cpeAHen Tanrn H 3 ynaeMon 
TeppnTopnn. 

218. R. rhenana Lorb. — noA30Ha k»khoh Tanrn (KapejibCKnn nepe- 
meen); Beponrao, ecTb n BocTmmee. 

219. R . bifurca Hoffm. — KapejibCKan ACCP b noA30He cpeAHen Tanrn. 

220. R. beyrichiana Hampe — to me. 

221. R. sorocarpa Bisch. — b pa3Hbix nacTnx TeppnTopnn ao lonmon 

HOJIOBHHBI H0A30HBI CeBepHOH TaHXH. 

222. R. glauca L. — noA30Hbi lonmon h cpeAHen Tanrn, no EHnceio 

AO TyHAPOBOH 30HbI. 

H3 nepenncjieHHbix Bbime bhaob Tpn hbjihiotch hobbimh rjih. TeppnTopnn 
CCCP: Anastrophyllum sphenoloboides , Scapania obcordata n Lophozia juren- 
sis . npn 3 tom Anastrophyllum sphenoloboides BnepBbie yKa3biBaeTcn rrk Eb- 
pa3nn b n;ejiOM, a Scapania obcordata — aJib MaTepnKOBon qacra EBpa3nn. 
nepBbin pa3 rjih. 3anaAHon hojiobhhbi h rjih. Been MaTepnKOBon nacra CCCP 
npnBOAnTcn HnoHCKo-caxajiiiHCKnn bha Marsupella tubulosa. Ha ceBepo- 
3anaAe eBponencKon qacTH CCCP BnepBbie HanAeHbi Lophozia major , Plagio- 
chila arctica n Scapania praetervisa . HoBbie bhabi rjih. ceBepa CCCP — Jun- 
germannia karl-muelleri n Marsupella ustulata. 

Kan yKa3biBajiocb Bbime, mbi He CTaBHJin 3aAany H3yqeHnn $jiopbi neneHon- 
hhx mxob paccMaTpnBaeMon TeppnTopnn, a hmcjih 6ojiee y3Kyio n;ejib — co3- 
AaTb KpnTnnecKoe pyKOBOACTBo a^ onpeAeJieHnn neqeHOHHbix mxob, H3BecT- 
hbix rjih. Hee no JinTepaTypHBiM abhhbim h BbiHBjieHHbix no AOCTynHHM HaM 
cSopaM. noBTOMy roBopnTb o 3aKOHOMepHOCTnx pacnpocTpaHeHnn bhaob mbi 
cwraeM npemAGBpeMeHHBiM. 

C Sojibmen onpeAejieHHocTBio mojkho cyAHTB tojibko o nacra bhaob. 

Tojibko Ha ceBepe TeppnTopnn — b TyHApoBon 30He n Ha ceBepe TaemHon 
3 ohbi, HHorAa eAHHHHHo ao H0A30HBI cpeAHen Tanrn BCTpeqaiOTcn: bhah 
Anthelia , Pleuroclada albescens , Cephalozia ambigua, Odonthoschisma macou- 
nii , Cephaloziella arctica , Barbilophozia atlantica, B. binsteadii , Massula 
grandiretis, M. opacifolia , Lophozia murmanica, Saccobasis polita , Sphenolo- 

1 Bee npocMOTpeHiiue HaMH o 6 pa 3 Abi 113 rep 6 apna EMHa, onpeAejiemibie nan M. po¬ 
lymorpha var. (hjiii f.) aquatica , coftpaHHbie k boctoky ot JleHHHrpaACKoii o6ji. h Kapejib- 
ckoh ACCP, npe^CTaBjiHiOT co 6 oii BOAntie (JopMbi M . polymorpha s. str. Ilpn HeacHOCTH 
TaKconoMiiaecKoro 3 iiaaeHHH M . aquatica 3to cKopee cBHAeTCJibCTByeT b nojib3y TpaKTOBKH 
ee kbk oco 6 oro BHAa. 
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bus cavifolius , Nardia breidleri, Jungermannia polaris , Prasanthus suecicus , 
Scapania gymnostomophila, S. obcordata, S. hyperborea , tundrae, S. kau- 
rinii , Athalamia hyalina, Sauteria alpina, Marchantia alpestris h HenoTopBie 
onem> peflKHe bhabi. 

Tojibko ajih noA30H k»khoh h cpeAHen Tanra H3BecTHBi: bhabi Anthocero- 
tae , Riccardia palmata, Cryptothallus mirabilis, Apometzgeria pubescens , 
Trichocolea tomentella, Cephaloziella elachista , bhabi Bazzania, Jamesoniella 
autumnalis , Scapania nemorea , Harpanthus scutatus , Geocalyx graveolens , 
bhabi Frullania, Reboulia hemisphaerica, Mannia fragrans , Asterella saccata , 
Ricciocarpus natans, b SHawrejiBHOH Mepe bhabi Riccia. 

Tojibko am 3anaAa eBponencKOH nacTH CCCP H3BecTHBi Fossombronia 
foveolata, Microlepidozia pauciflora , bhabi Bazzania , Massula laxa, Nardia 
scalaris , Liochlaena lanceolata, Marsupella emarginata , M. robusta, Diplo- 
phyllum obtusifolium , Radula lindbergiana , Porella cordaeana, Athalamia 
hyalina. 

Tojibko b Ch6hph h Ha Ypajie HaHAeHti Lophochaete fryei , Marsupella 
tubulosa , Frullania bolanderi , A jackii? (BCTpenaeTCH b EBpone!). 

B saKJHoneHHe cjieAyeT yKa3aTB, hto b cbh3h c 3aAep>KKOH b onySjiHKo- 
BaHHH MOHorpa^HH h no APyrnM coo6pa>KeHHHM, npn3HaHO u,ejiecoo6pa3HBiM 
em;e 6ojiee pacnrapHTB TeppHTopnio, Ha KOTopyio OHa paccwraHa, — ao 
boctohhlix rpaHHij; ceBepa CCCP. 3 to noTpeSyeT AonojiHHTejiBHoro BKJnone- 
hhh 4—5% ot o6m;ero nncjia y>ne HMeiomHXCH b Hen bhaob h ho3bojiht onpe- 
AejiHTB neneHOHHHKH ceBepa CpeAHen h Boctomoh Ch6hph h ceBepa ^ajib- 
Hero BocTona, BKJHonan h-ob KaMnaTKy. 
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nojiHpiio-ajibnHHCKHH 6oTaHiiqecKHH caA» (nojiyqeHO 3 VI 1971). 

r. Khpobck MypMaHCKOH o6ji. 
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M. II. HlnnoB 

K 3K0JI0rHH HEKOTOPBIX PEflKHX 
BOflHbIX PACTEHHH HA CEBEPHOM nPEflEJIE 
HX PACnPOCTPAHEHHH 

M. P. S H I L O V. TO THE ECOLOGY OP SOME RARE AQUATIC PLANTS 
ON THE NORTHERN LIMITS OF THEIR AREA 

flaeTCH aKOJiormecKaH xapaKTepncTHKa MecT npoH3pacTaHiiH HeKOTopbix ApeBHnx 
n peJiHKTOBHX boahbix pacTeHHH: Trapa natans L., T. maximowiczii Korsch., T . amuren- 
sis Fler., Salvinia natans (L.) All., Nelumbium comarovii Grossh. Ha ceBepHOM npe^ejie 
nx pacnpocTpaneHHH (b eBponencKoii nacTH GCCP 11 Ha flajitneM BocTone). B ochobhom 
H a3BaHiitie pacTeHHH npnypoqenbi k noiiMeHHHM iijih noHMeimoro pe>KHMa 3aKpHTHM 
eBTpo$Horo Tnna BOffoeMaM c 3a6ojioqeHHbiMH 6eperaMH. Bo3mo>kho, hto b cxo^hbix bkojio- 
rnnecKiix ycjiOBHHx 3TH pacTeHHH npoH3pacTajin h b npomjibie snoxn (b no3AiieM mcjiobom 
H B TpeTHHHOM HepHOflax), T3K KaK COBpeMeHHbie MeCTOo6lITaHHH peJIHKTOBbIX pacTeHHH 
Hepe^Ko HMeiOT nepTbi (J)H3HKO-reorpa(j)HqecKHx ycjioBHH npomeAmiix anox. Ofluano Ha- 
xo>KAeHHe HenoTopbix peflKHX bhaob pacTeHHii b yKa3amibix BOfloeMax Mo>«eT roBopHTb 
JIHHIb O TOM, HTO B ApyTHX THHaX BOflOeMOB OHH 6bIJIH IICTpe6jieHbI HejIOBGKOM. 

Ha rpammax cbohx apeajiOB pacTeHHH oSbi^ho hbxoahtch b He^ocTa- 
TOHHO SjiarOIipHHTHBIX KJIHMaTHqeCKHX yCJIOBHHX. Bo3mo>khoctb HX npOH3- 
pacTaHHH b pn^e cjiyqaeB onpeAejmeTCH HajmqneM SjiaronpnHTHbix MHKpo- 
MeCTOoSHTaHHII. Hpn 3TOM MeCTOoSHTaHHH peJIHKTOBBIX pacTeHHH HepeftKo 
HMeiOT qepTBi $H3HKo-reorpa<|)HqecKHX ycjioBHH npoine^max anox (BacnjibeB, 
1958). no3TOMy H3yqeHne oKOJiornqecKHX ocoSeHnocTeii pacTeHHH Ha rpa- 
HHn;ax hx apeajiOB npe^CTaBjineT Sojibihoh HayqHbin h npaKTnqecKHH HHTepec, 
Tan nan no3BOJiHeT b kbkoh-to Mepe BoccTaHOBHTB BKOJioro-^HTOH.eHOTHqecKyio 
oScTaHOBKy npomeAnrax nepnoflOB h pa3pa6oTaTB HanSojiee ^eHCTBeHHBie 
MeponpHHTHH no oxpaHe ncqe3aioin;HX, jih6o coKpanjaiomHX cboh apeaji 
pacTeHHH. 

B 1967—1972 rr. aBTopoM hpoboahjiocb H3yqemie BKOJioraqecKHX oco- 
SeHHocTen HeKOTopbix bhaob boahhx pacTeHHH Ha ceBepHOM npe^ejie hx 
pacnpocTpaHeHHn: Trapa natans h Salvinia natans b eBponencKOH qacra CCCP 
(Bjia^HMHpcKan oSjiacTb); Trapa maximowiczii , Trapa amurensis h cajib- 
bhhhh Ha ^ajibHeM BocTOKe 1 (Ha HnnuieM AMype, XaSapoBCKHH Kpaii) 
h JioToca Nelumbium comarovii b npHMopcKOM Kpae. Bee bth bh^bi othochtch 
k qncjiy ApeBHHX pacTeHHH h HMejin b nponuibie bhoxh 6ojiee mnpoKoe pac- 
npocTpaHeHne (KpHnmxJoBHq, 1957; BacnjibeB, 1960; KypemjoBa, 1968). 

B npe^ejiax H3yqeHHbix naMH TeppHTopnii nepeqncjieHHHe Bbime pacTe¬ 
HHH pacnpocTpaHeHbi cnopa^HqecKH. Tan, boahhoh opex njiaBaiomHH H3 
340 o6cjieAOBaHHbix Bo^oeMOB BjiaAHMnpcKoii oSjiacTH BCTpeqeH jiheib b 28 
(IHhjiob h MnxaHJioBa, 1970), cajibBHHHH — Ha Toil me TeppHTopnH — b 15. 
Ha Hn>KHeM AMype H3 200 oScjieAOBamibix HaMH boaocmob b oKpecTHocTHX 
hoc. Co(J)hhck boahhoh opex MaKCHMOBHqa BCTpeqeH b 4, boahhoh opex aMyp- 
ckhii — b 1 Bo^oeMe, a cajibBHHHH He BCTpeqeHa hh pa3y. Hcckojibko Bbime 
(OKpeCTHOCTH HOC. LjHMMepMaHOBKa, O. U,HMMepMaHOBCKHH) H HH>Ke HO 
TeqeHHio AMypa (onp. hoc. MapuHHCK) BO^HHBie opexn pacnpocTpaHeHbi ao- 
BOJIBHO mnpOKO. TaK, H3 35 oScjie^OBaHHblX BOAOeMOB B OKpeCTHOCTHX 
HOC. MapHHHCK BOAHHOH opex MaKCHMOBHqa BCTpeqeH B 5, BOAHHOH opex 
aMypcKHH — b 1, cajibBHHHH — b 1 BOAoeMe. H, HaKOHeii;, HaMH OTMeqeHa 
6ojiee BbicoKan BCTpeqaeMOCTb Ha3BaHHbix pacTeHHH b OKpecTHocTHX noc. Tup. 
H 3 12 oScjieAOBaHHbix boaocmob boahhoh opex MaKCHMOBHqa BCTpeqeH 
3,n;ecb b 4, boahhoh opex aMypcKHH — b 3, cajibBHHHH — b 2 BOAoeMax. 
Bojiee mnpoKoe pacnpocTpanemie boahhbix opexoB h cajibBHHHH b onpecT- 
hocthx hoc. Tbip ocTajiocb ;i;.jih Hac 3ara^KOH, Tan KaK 3to caMan ceBepHan 
rpaHim;a pacnpocTpaHemm bo^hhux opexoB h cajibBHHHH. 2 BepoHTHo, bto 

1 MccjieAOBaHHH Ha flajibHeM BocTOKe Bejincb jmmb b Teqeiine oahoto 1970 r. 

2 Panee ceBepHan rpaHHqa pacnpocTpaHeHHn othx pacTemrii yKa3WBajiacb 3Haqn- 
TejibHo io>KHee, b qacTHocTH ceBepHOii rpaHHqen pacnpocTpaHeHHn cajibBHHHH yKa3bi- 
BajicH noc. MajiMbi>K (TaneKa, 1969), pacnojiojKeHHbin b 380 km k lory ot Tupa. 
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jiob M. II., T. H. MnxaiijioBa. (1970). DKOJiormecKne h (jjHTOAeHOTinecKHe oco- 
6eHHOCTH BO^HHoro opexa Trapa natans L. b noHMemiux BOAoeMax BjiaAHMnpcKOH o6- 
JiacTH. BKOJiornn, 5. — HI h ji o b M. II., T. H. M n x a n ji o b a. (1971a). Pacnpo- 
cTpaHeHne BOAHHoro opexa Trapa natans L. s. 1. b noiiMeHHtix BOAoeMax BjiaAHMnpcKOH 
o6jiacTH h hx rHApoxHMHqecKan xapaKTepncTHKa. rnApoOnoJi. >k., 7, 3. — HI n ji o b M. II., 
T. H. M h x a h ji o b a. (19716). Salvinia natans (L.) All. bo BjiaAHMnpcKOH o6jiacTH. 
B c6.: MaTepnajibi no $Jiope n pacTHTejiLHOCTH OHCKo-KjiH3BMHHCHoro MOKAypeutH. — 
III h ji o b M. II., T. H. M n x a n ji o b a, E.T. JIokthohob. (1972). Boahhoh opex 
Trapa natans L. s. 1. bo BjiaAHMnpcKOH o6jiacTH. B c6.: BHOJiorimecKHe HayKn, 3. — 
Podbielkowski Z. (1969). Roslinnosc glinianek woj. warszawskiego. Monogra- 
phiae Botanicae, XXX. — Podbielkowski Z. (1970). Die Vegetation und der 
Verlauf des Verwachsungsprozesses der kunstlichen Wasserbecken und Wasserlaufe der 
Mazowsze-Niederung. Acta societatis Botanicorum Poloniae, XXXIX, 1. 

PecnyOAHKaHCKHH npoeKTHun hhcthtyt (Ilojiyneno 12 XII 1972). 

no 3eMJieycTponcTBy, 

BjiaAHMHpcKoe OTAejieHne. 


11 * 



TOM 58 


EOTAHmECKm mypHAJi 


1973, M 10 


KPHTHKA H BUBJIMOTPAO>Mfl 

yMK 019.941 : 581.S26.425 (234.372.4) 

P. Plesnik. Horna hranica lesa vo Vysokych 
a v Belanskych Tatrach. Vyd. Slovenskej Academie Vied. 
Bratislava, 1972, 238 pp., 129 obr., 5 tab., 10 map. (II. ILieciraic. 
BepxHHH r p a h h n; a Jieca b Bbicokhx 
h BejiaHCKHX T a t p a x. H3A. CjioBaijKOH AKafleMHH Hayn. 

EpaTHCJiaBa, 1972) 

P. L. GORCHAKOVSKY. P. PLESNIK. THE UPPER TREE LIMIT IN THE VYSOKY 

AND BELANSKY TATRAS. 1972 

Bepxinm npe^eji Jieca b ropax — oahh 113 naiiGojiee Ba>KHbix 6oTaHHKO-reorpa<j>n- 
TecKHX py6e>KeH. KteyqeHHe ero neoOxoAHMO AJm BtincHeHiiH 3aK0H0MepH0CTeii pacnpeAe- 
JieHHH, HOHCHOH CTpyKTyptl H AHHaMHKH paCTHTeJIBHOTO HOKpOBa ropHHX CTpaH. B no- 
cjieAHee BpeMH hohbhjiocb mhoto nyOjiHKaijHH, pa3HocTopoHHe ocBemaiomHX npupoAy 
BepxHero pyOeraa jiecHOH pacTHTejiBHOcTH. OAHano MOHorpa^HnecKne paOoTH no 3T0My 
Bonpocy HeMHoronncneHHH. 

Abtop paccMaTpHBaeMon KHnrn, npo$eccop EpaTiicjiaBCKoro yHHBepcnTeTa hm. H. Ko- 
MeHCKoro, yAejmji MHoro BpeMeim n chji cpaBHHTejiBHOMy H3yqeHino BepxHen rpaHHAW 
Jieca b pa 3 Htix ropHHX cncTeMax —b IlnpeHeax, Ajitnax, KapnaTaxnHa KaBKa3e. OAHaKO 
HanOojiee oOctohtcjibho oh nccjicAOBaJi BepxHHii npeAeJi Jieca b TaTpax — BbinyKJion 
nacTH 3anaAHHx KapnaT, npocTnpaiomeHCH baojib qexocjiOBaijKO-nojiBCKOH rpaHmjBi. 
TaTpu npHHHTO noApa3AejiHTb Ha 3anaAHwe h BocTOHHtie; nocjieAHne b cboio onepeAi* — 
na BucoKne h BejiaHcnne. IIocKOJiBKy o6o6m;aioin;ee HanMeHOBaHne ^BocTOHHHe TaTpw» 
ynoTpe6jmeTCH peAKO, aBTop nojiB3yeTCH 6ojiee pacnpocTpaHemnjMH HaHMeHOBaHHHMH 
«BucoKHe» h «BenaHCKne TaTpti». 

B ocHOBe KHHrn jiokht Oojibihoh, TmaTejiBHO co6paHHHH h o6pa6oTaHHUH (J>aKTHHec- 
khh MaTepnaji, coOpaHHHH b nepnoA c 1955 r. Kan Ha qexocjioBaijKOH, TaK h Ha hojibckoh 
cTopone TaTp. UccJieAOBaHHH bcjihcb npenMymecTBeHHo b TeneHne BereTaijHOHHoro ne- 
pnoAa, ho HeKOTOptie Ha6jiioAeHHH (BJiHHHHe cHera, ii3Mopo3H h hhch Ha APBBecHyio pac- 
THTeJIBHOCTb) npOH3BOAHJIHCB H B 3HMHee BpeMH. fljIH BMHCIieHHH 3aKOHOMepHOCTeH Bep- 
THKajibHoro pacnpeAejieHHH pacTHTeJiBHOCTH h xapaKTepa BepxHen rpaHHAti Jieca b TaTpax 
aBTop 3ajio>KHJi MHoroHHCJieHHue npo$HJiH, npoH3Beji KapTHpoBaHne BepxHen rpaHHAH 
jieca b Han6ojiee mrrepecHEix ropubix MaccHBax, HcnojiB30Baji MaTepnajm aapo^oTocteMKH. 

B CBoeM TpyAe II. IIjiecHHK paccMaTpuBaeT Bepxnioio rpammy jieca c no3nn,HH reo- 
rpa$a h anojiora naK Batumi 6iioreorpa(J)HqecKHH py6e>K, nan CBoeo6pa3Hoe h oqeHB 
xapaKTepHoe ajih BucoKoropnii HBJieHHe npnpoAu, oKOJiornqecKH oOycjioBjieHHoe h bo 
MH oroM 3aBHCHm;ee ot aHTponoreimux B03AeiicTBHH. 

H3Jio>KeHHe MaTepnajia HaqHHaeTCH c onncaHHH npHMeHaeMUx mctoaob nccjieAOBaHHH 
h npaTKOH (J)H3HKO-reorpa(j)HqecKOH xapaKTepncTHKii CjioBaijKHX TaTp (oporpa(J)HH, reo- 
Jiornn, reoMop(j)OJiorHH, KjiHMaT, rnApojiornH, noHBM, pacTHTejiBHocTB, jkhbothbih Mnp). 
B cjieAyiomeM pa3Aejie paccMaTpHBaiOTCH HenoToptie TeopeTnqecKne Bonpocw, yTOHHeHM 
ocHOBiitie hohhthh h TepMHHH. 3aTeM AaeTCH o6in;aH xapaKTepncTHKa BepxHeii rpaHinjHi 
Jieca b paiioHe nccjieAOBaHHH, cocTaBa h cTpyKTypw BBicoKoropmjx jiecoB h cTJiaHHKOB, 
H3MeHHHB0CTH coBpeMeHHoro noJio>KeHHH BepxHeii rpaHHAH Jieca b pa3HHX panoHax Boc- 
tothbix TaTp. B cJieAyiomeH rjiaBe npnBeABH noApoOHHH aHajiH3 bjihhhhh pa 3 JiHHHUX 
3KOJiorHHecKHX $aKTopoB Ha (JjopMnpoBaHHe BepxHen rpaHHiiti Jieca. flajiee cJieAyeT onn- 
caHne BHAejineMBix aBTopoM thhob BepxHen rpaHHAM jieca, o63op HMeiomHXCH AaHHtix 
o AHHaMiine BepxHero py6e>Ka JiecHOH pacTHTejiBHOCTH. B 3aKJHOHHTejii.HOH rjiaBe pern. 
HAeT o penoHCTpyKAHH npe>KHero ypoBHH BepxHen rpaHHAU Jieca, H3MeHeHHon hoa bjihh- 
HHeM X03HIICTBeHII0H AGHTejIBHOCTII qejioBeKa. 

B KHnre yAejieHO mhoto BHHMaHHH cocTaBy h cTpyKType JiecoB Ha BepxHeM npeAeJie, 
3aBHCHM0CTH nojiojKeHHH BepxHero npeAeJia Jieca ot pa3jiHHHux (JjaKTopoB cpeAH (TepMH- 
qecKHH pentHM, BeTep, cHe>KHBie jiaBHHU, pejiBe$, noHBa, >khbothuh Mnp). XapaKiepH 3 yH 
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H3MeHHHB0CTB ypoBHH h (JjHBHOHOMii^ecKyio An$$epeiiAHaAHio Bepxneii rpaHHAH jieca, 
II. IIjiecnHK OTMeaaeT, hto b TaKnx KpynHtix h bbicoko npnnoAHHTBix ropHHx MaccHBax, 
KaK TaTpu, KOHTHHeHTajiBHOcTB KJiHMaTa B03pacTaeT npH flBH>KeHHH ot nepn^epiiH Mac- 
CHBa k i^eHTpy, hto BJieaeT 3a co6oh cooTBeTCTByiomee noBumeHne ypoBHH BepxHero npe- 
A^Jia Jieca h H3MeHeime cocTaBa n cTpyKTypu BHcoKoropHtix JiecoB (noaBJieHne Hapn^y 
c eJiBK) Picea abies Ke^pa Pinus cembra h jihctbchhhah Larix decidua). 

B 3aBHCHM0CTH ot ochobhoto JiHMHTHpyioiAero aKOJiornaecKoro (JmKTopa II. IIjiecHHK 
c^HTaeT i^ejiecoo6pa3HHM pa3JinaaTB caeAyioiAHe thhu BepxHen rpaHHAH Jieca: 1) kjihmb- 
TMeCKHH (c ffByMH BapnaHTaMH — TepMmeCKHM H BeTpOBIJM); 2) Oporpa^meCKHH (c A»yMH 
BapnaHTaMH — jiaBHHHHM h co6cTBeHHO oporpa^naecKHM, Kor^a npoABmKeHHio Jieca 
b ropn npennTCTByeT HenocpeACTBeHiio noACTynaroman k HeMy CKajmcTaa cTeHa) h 3) 3fla- 
(jmaecKHH (noaBeHHHn). CjieAyn eBponencKOH TpaAHijHii, aBTop npoTHBonocTaBjiaeT co6- 
cTBeHHo oporpa^naecKyio rpaHHAy jieca 3Aa<j>HaecK0H. 3 to eABa jih onpaBAaHO, TaK nan 
h b tom h b APyroM cjiyaae npoABH>KeHHe Jieca b ropw orpaHHHHBaeT KOMeHHCTOcTB cy6- 
cTpaTa, OTcyTCTBne MejiK03eMa h pa3BHTOH hohbbi (t. e. 3Aa<j>HaecKHe (J)aKTopn). 

IIjiecHHK pa3JiiraaeT A»e KaTeropun BepxHnx rpamni; Jieca no nx npoHcxoraAenmo — 
ecTecTBemitie n HCKyccTBemitie. OaeiiB HHTepecnti npnBOAHMue b KHnre AaHHtie o chhjkc- 
hhh BepxHen rpaHHAH Jieca b TaTpax hoa BJunmneM py6oK, noraapoB, n Kan cJieACTBne, — 
nonBeHHon 3po3nn. Kojie6aHHH npeAejia JiecoB 6 hjih peKOHCTpynpoBaHH Ha ocHOBe apxeo- 
jiornnecKnx AaHHBix, HCTopnaecKHX AonyMeHTOB, MaTepnaJiOB ntuiBijeBoro aHaJiH3a n pe- 
3yjiBTaT0B H3yneHHH coBpeMeHHOH pacTHTejiBHOCTH (c yneTOM HeKOTopux 6noMeTpii l iecKHX 
noKasaTejien). K co>KaJieHHio, AeHApoxpoHOJiornnecKHH mctoa AJiH H3yaeHHH BepxHero 
pyOeraa jiecHOH pacTHTejiBHOCTH b TaTpax enje He iicnojiB30BajicH. 

II. IIjiecHHK — yBJieneHiiHH jiio6nTejiB h MacTep xyAoraecTBeHHOH <j)OTorpa<j>HH. 
ynpamaioniiHe KHnry BejiHKOJienmje ABeTime h aepHo-6ejiBie $oTorpa$HH TexunaecKH 
6e3ynpeHHH h o6jiaAaioT bhcokhmh xyAOJKecTBeHHUMH AOCTOHHCTBaMH. Ohh pacKptiBaioT 
Bejimme h KpacoTy BHcoKoropHtix jiaiiAina^TOB TaTp, cBoeo6pa3ne hx pacTHTejiBHOCTH, 
cJiy^KaT AeHHUM AonoJiHeHneM k TencTy h 3HaaHTejiBHO oOjieraaiOT ero BocnpHHTne. 

OrpOMHUH <j)aKTHHeCKHH MaTCpHaJI, THjaTeJIBHO AOKyMeHTHpOBailHMH H HpHBeAGHHBIH 
b cucTeMy, yMejioe HcnojiB30BaHHe ochobhoii, npenMymecTBeHHO eBponeHCKoii, JiHTepaTypti, 
CTpeMJieHne k aKOJiornaecKOH HHTepnpeTaijHH BUHBJieHHHx 3aK0H0MepH0CTen Ha miiponoM 
reorpa$HnecKOM <j)OHe, JiornaHOCTB H3Jio>KeHHH, y6eAHTejiBHOCTB bbiboaob — Bee 3 to 
onpeAeJiaeT BUcoKyio a^hhoctb onyOjiHKOBaHHoro II. IIjiecHHKOM TpyAa. 0Ta KHnra, co- 
AepjKamaa o6cTOHTeju»Hoe pe3K)Me Ha HeMeAKOM H3tiKe, 6yAeT nojie3iia n HHTepecna Rim 
MHOTHX OoTaHHKOB, 3aHHMaK)IAHXCH H3yneHHeM pacTHTejiBHOCTH ropHHx cTpaH. 

II. JI . ropnaKoecnuu. 

Hhcthtyt 8KOJiorHH pacTeHHfi h hkhbothhx (IIojiyHeHO 6 IV 1973). 

ypajibCKoro HayHHoro neHTpa 
AwaAeMHH Hayw CGGP, 

CBepAJIOBCK. 


y^K 0IV.941 : 58/54-43 + 551.495 : 581.526.33 

Jeglum J. K. Plant indicators of pH and water 
level in peatlands at Candle Lake. Saskatchewan, Can. J., 
1971, v. 49 : 1661—1676. (J^HcerjiaM JJhc. K. P a c t h t e ji BHue 

HHflHKaTOpH pH n ypoBHH 3ajieraHHH BOP 
Ha 6ojioTax b onpecTHOCTHX K a h fl ji, CacneTHeBaH) 

D. N. KARPOV AND B. M. M I R K I N. (A REVIEW>J 

Cbh3b pacTHTejiBHOCTH h cpeAW HMeeT cTOxacTHnecKyio npnpoAy h npoHBJineTCH tojibko 
B cpeAHeM. IIo3TOMy B OCHOBe $HTOHHAHKaAHOHHHX HCCJieAOBaHHH AOJIH<eH JiejKBTB CTa- 
THCTHnecKHH annapaT. HejiB3H He corjiacHTBcn c B. H. BacHjieBnneM (1970), noA^epK- 
HyBlHHM HeAOCTaTOHHOe BHHMaHHe CneiJHaJIHCTOB HO $IITOHHAHKaiIHH K CTaTHCTHHeCKHM 
MeTOAaM. B cBOAKax no KOJinnecTBemiOH reoOoTaHHKe (rpenr-CMHT, 1967; BacHJieBHH, 
1969) MeTOAH no $HTOHHAHKaRHH He pacCMaTpHBaiOTCH. 

B CBH3H C 3THM COBeTCKOrO EHTHTeJIH HpeACTaBJIHeT OoJIBlHOH HHTepec HOBaH 

cTaTBH KaHaACKoro OoTaHnna fla<erjiaMa, b kotopoh onncaH paA CTaTHCTnnecKHX doaxo- 
Aob k oijeHKe cpeAH no pacTHTejiBHOCTH. OObcktom hiiahkhahh (Bhktopob h aPm 1962) 
AJia fl^KerjiaMa cJiy>KHJiH peaKAHH noaBeHHoro pacTBopa h ypoBeHB 3ajieraHHa boa Ha 6o- 
aoTax OKpecTHocTen Kohaji b CacKeTaeBaHe. 

B naaecTBe ncxoAHoro MaTepnaJia Jf^KerjiaM ncnojiB30Baji onncaHHa 113 npo6HHx 
njioiAaAen h cooTBeTCTByioiAHX hm yaeTOB cpeAH. fljia nojiyaeHHH HHAHKaAnoHHBix rpynn 
Bee bhah, BCTpeaeHHBie b onncaHnax (171 bha)» 6hjih pa36nTBi no noJio^KeHHio moah BCTpe- 
aaeMOCTH b KJiaccax rpaAneiiTa. fljia pH 6 hjio BBiAeJieHO 5 KjiaccoB c HHTepBaJiOM 1. 
KjiaccH noJiyanjiH cJieAyioiAHe Ha3BaHHa: 
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HoMep Kjiacca 

3HaHeHHH pH 

KJiaccw GoraTCTBa 

1 

3.0—3.9 

OneHt ojmroTpo<j>HHe 

2 

4.0—4.9 

OnnroTpo^HLie 

3 

5.0—5.9 

Me30Tpo$HBie 

4 

6.0—6.9 

Byipo^Htie 

5 

7.0 h Bhime 

OneHb ayrpo^HHe 


fljiH ypoBHH 3ajieraHHH rpyjiTOBtix boa 6hjio BHAeJieHO 9 KJiaccoB c HHTepBajioM 
20 cm (rjiytfima boah hidkg (+) hjih Bume (—) ot noBepxHOCTH houbbi b cm): 


HoMep Kjiacca Cm 


1 

+80 

h Bume 

2 

+79 

AO 

+60 

3 

+59 

AO 

+40 

4 

+39 

AO 

+20 

5 

+19 

AO 

0 

6 

— 1 

AO 

-19 

7 

-20 

AO 

-39 

8 

—40 

AO 

—59 

9 

-60 

II HHJKe 


Kjiaccw yBjia>KHeHHfl 
OueHb MOKpwe (Very moist) 

MoKpwe (Wet) 

BoAa Ha noBep xhocth (Surfa¬ 
ce water level) 

BepxoBOAKa (Shallow water) 

BoAa Ha cpeAHen rjiyOime (Me¬ 
dium water) 


fljia orjeHKH cpeAW no pacTirrejibHocTH flraerjiaM npeAJiaraeT 4 MeTOAa (tgxhhkh), 
KOTopue mbi npoHJiniocTpHpyeM na npnMepax H3 peijeH3HpyeMOH cTaTtn. 

M e t o a «a». P a c u e t h h a e k c a cpeAHeB3BemeHHOH a ^ * Bcex 

B H A O B, BCTpeueHHEIX B OHHCaHHHX. OnpeAeJIHeTCH HyTeM CyMMHpOBaHHH 
npoH3BeAeHHH uncjia bhaob Ha HOMepa KJiaccoB. 


OSmHft CHHCOK BHflOB B OflHOM 
H3 onncaHHii 


npHHajlJie>KHOCTb 
k Kjiaccy (no 06- 
meMy cnnCKy) 


Ledum groenlandicum 1 

Vaccinium myrtilloides 1 

V . vitis-idaea 1 

A ulacomnium palustre 2 

Pleurozium schreberi 2 

Sphagnum fuscum 1 

Cladonia mitis 1 

C. rangiferina 3 


KJiacc 

1 X 

2 X 

3 X 

4 b 5 X 


HhCJIO BHflOB 

5 =5 

2 =4 

1 =3 

0 =0 


CyMMa 


8 


12 


HHAeKC pH = 


(5X1) + (2X2) +(1X3) 12 


8 


— g — 1.5 


M e t o a «6». PacueT HHAeKca no cpeAH6B3BemeHHOH 
TOJibKO no aomhhhp>iohi;hm BHAaM onncaHHH. 


CHHCOK oOHJIbHbIX BHHOB 


npHHaHJie>KHOCTb 
k KJiaccy 


Ledum groenlandicum 1 

Vaccinium myrtilloides 1 

V. vitis-idaea 1 


KJiacc 

1 X 3 =3 

2—5 X 0 =0 


CyMMa 3 3 


IIoKa3aTejib HHAenca pH 


(3X1) 

3 



M e t o a «b». PacueT Kos^ijinqBeHTa cxoACTBa (K. C.) Me»Ay 

CHHCKaMH BHAOB HO H H A H K a A H 0 H H M M r p y H H a M H HOJIHBIMH 
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CHHCKaMH BHflOB B 
HeKaHOBCKoro. 


onMcaHHHX. Cxouctbo onpeflejineTCH no $opMy.ne 


K.G. 


2 c 

(a + b) 


• 100 , 


r,n;e a — kojihhcctbo bhaob, npeACTaBjiemiBix b onncaHnn (8), b — kojikhcctbo bhaob, 
npeffCTaBJieHHHx b KJiacce 1 (21), c — KOJinnecTBO o 6 jhhx bhaob (5). 


K - c -ir#Jr= 100 = 34 - 

o ~j- 


AHanornHHHe pacneTH npoBOAHTCH n ajih nponnx nnaccoB, n KJiacc cpe^H oAemiBa- 
eTCH no MaKCHMajiBHOMy 3 HaneHHio K03$$nn;HeHTa: 


KJiacc 


K03(|)(|)HqHeHT 

CXOflCTBa 


1 34 

2 14 

3 7 

4 n 5 0 


MaKCHMajiBHoe cxoactbo c rpynnon bhaob KJiacca 1. 


M e t o a «r». P a'C i e t K 03 $$HAneiiTa e x o a c t b a m e w a y cnnc- 
k a m n bhaob b HHAHKaAHOHHiix r p y n n a x h peAyi^HpoBaH- 

H LI M H CHHCKaMH B II ^ 0 B B OHHCaHH/IX, B K JI K) H a K) ^ H X TOJIB- 
KO A 0 M H H a H T h: 

a — KOJIHHeCTBO 06 HJIBHBIX BHAOB B OHHCaHHHX (3), 
b — KOJinnecTBO bhaob b Knacce 1 (21), 
c — KOJinnecTBO o 6 hi;hx bhaob (3) 

K.c.=-1^1 = 100 = 25. 


KJiacc 


K03(J)(J)HIIHeHT 

CXOflCTBa 


1 25 

2 ao 5 0 

MaKCHManBHoe cxoactbo c rpynnon bhaob KJiacca 1. 


Bee HcnojiB30BaHHBie mgtoabi a^jih Ha MaTepnane ^nserjiaMa npeKpacHBie pe3yjiBTaTu; 
KoppejiHAHH Me>KAy nojiyneHHBiMH h kohtpoubhbimh oAeHKaMH bo Bcex 8 cjiynanx (4 Me- 
TOAaX2 o6BeKTa) cocTaBnna 0.8—0.9. 

HecMOTpn Ha xopomnn pe3yjiBTaT, mgtoabi, npeAJioweHHBie fl^nerjiaMOM, c Hameii 
tohkh 3peHHH, He jiHmeHBi HeAocTaTKOB, h AOCTHrHyTBiir ycnex o6n3aH He ctojibko hx bbico- 
koh 3$$eKTHBH0 CTH, ckojibko cymecTBeHHOCTH OKOnorHHecKnx paajiHHHH Me>KAy rpaAa- 
AHHMH HHAHUiHpyeMBIX $aKTOpOB. HeAOCTaTKaMH, C Hameii TOHKH 3peHHH, HBJIHIOTCH CJie- 
AyiomHe MOMeHTLi: 

1. BBiAejieHHe HHAHKan;HOHHBix rpynn nocTpoeHO tojibko Ha yneie moabi h He HMeeT 
CTaTHCTHHeCKOH HpOBepKH. B CJiyHae A B y BB P mB HHBIX H njIOCKOBepmHHHBIX KpiIBBIX B03- 
HHKaeT ciiTyaiiiHH, KorAa ne hcho, k KaKoii rpynne othgcth bha- He npoBOAHTCH npeABapn- 
TeJIBHOrO HCHBITaHHH HHAHKaiJHOHHBIX B03MO>KHOCTeH BHAOB HpH HOMOIAH TeCTOB X 2 HJIH 7] 2 
h b cHHcne MoryT 6 bitb aBpiiTOHBi, KOTopBie He Hecyi cymecTBeHHoii HH$opMai;HH. 

2. Ilpn MeTOAax «a» h « 6» He yHHTHBaeTCH pa3Mep HHAHKan;HOHHOH rpynnBi. Ecjiii 
rpynnBi ne paBHLi, rpynna c Oojibhihm hhcjiom bhaob 6yAeT bhochtb 3aBBimeHHBiii bkjiba 
b BejiHHHHy epeAHeB3BemeHiioH. IIohhtho, hto npn MeTOAax «b» h «r» pa 3 Mep rpynnBi 
ajiHMHHHpyeTcn, xoth OTcyTCTBHe CTaTHCTHHecKoro KpHTepHH npoBepKH npHHaAJie>KHOCTH 
bhaob k rpynne tbiit b ce6e bo 3 mo>khoctb omnOoK. HecTaTHCTHHHO h cpaBHeHne K03$(J)H- 
AHeHTOB cxoACTBa onncaHnn co cnucKaMH bhaob pa3iiux rpynn. flwerjiaM He hphboaht 
hh ohihGkh K 03$$Hn;HeHTa cxoACTBa, hh HeKOToporo aMimpH^ecKoro HHTepBajia, npeBBime- 
Hne KOToporo AOCTaTonHo AJin npH3iiaHHH cymecTBeHHOCTH pa3jiHHHii Me>KAy nonyqeHHBiMii 
K03$$nn;HeHTaMH. 

Abtoph pen;eH3HH CAenaJiH nonBiTKy npoBepiiTB mctoabi flwerjiaMa «a», «5» h «b» 
Ha HMeBmeMcn b hx pacnopn>KeHHH MaTepnane o pacTHTejiBHOCTH h o 6 meM ypoBHe 3acone- 
HHH nOHB (nJIOTHBIH OCTaTOK), HOHyHeHHBIX B yCJIOBEHX HOHMBI p. fleMBI (BamKHpCKOe 
IIpeAypajiBe) h hohmbi p. TaHamjK (BamKHpenoe 3aypanBe). 

OfoeM BBlOopOK COCTaBHJI COOTBeTCTBeHHO 500 H 400 OHHCaHHH miOmaAOK 2X2 M. 
Ilpn Ka>KAOM onncaHnn 6 pancn h aHajiH 3 npoBajicH o6pa3en; hohbbi ii 3 choh 5—20 cm. Xa- 
paKTepncTHKa 3 thx o 6 BeKTOB 6 Bma HaMH onyOjiHKOBaHa (KapnoB, 1971). Pe 3 yjiBTaTBi 
HcnuTaHHH MeTOAa flwemaMa npnBeAeHBi b TaSji. 1—4. 

flnH hohmbi p. fleMBi HcnojiB30BaH 41 bha, AJih TaHanBiKa — 33 BHAa. OrGnpajiiicB 
jihihb bhabi, npoBepeHHHe Ha HecnyHaiiHOCTB pacnpeAejieHHH KpHTepnaMH rf h F (oaho- 
$aKTOpHBIH AHCnepCHOHHHH aHanH3). 
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TAEJIHIJA 1 


9 $ $ e K T H B H 0 C T b $ H T 0 H H A H K a A H 0 H H H X OI^BHOK 

no flwerjiaMy (motoa «a», Tone^man oijeHKa) Ha npnMepe 
c o ji o h h a k o b a t h x jiyroB n o n m h p. Re mh 


AHajiHTine- 
ckh onpe«e- 
jieHHwe KJiac- 
Chl 3aCOJieHHH 

KOJIHAeCTBO 
BHROB C MOAOfi 

b Kjiacce 

OGmee hhcjio 
ncniJTaHHft 

3aBumeHne Ha 

IIpaBHJib- 

Han 

opeHKa 

±0.50 

3aHH}«eHHe Ha 

> 1.0 

0.51-1.0 

o 

7 

O 

J - 4 

>1.0 

0-0.5 

21 

20 

5 

12 

3 


w 

u. 

0.51—1.0 

2 

20 

6 

8 

6 

— 


1.01—1.5 

0 

20 

6 

6 

8 

— 

— 

1.51-2.0 

2 

20 

1 

7 

11 

1 

— 

2.01—2.5 

2 

20 

— 

3 

14 

2 

1 

2.5 

14 

20 

— 

— 

17 

3 

— 

2 

41 

120 

18 

36 

59 

6 

1 


taejihija 2 

9 <£($ e K T H B H 0 C T b $ H T 0 H H A H K a A H 0 H H H X Ol^BHOK 

no flwerjiaMy (MeTOA «a», TonenHan on^eHKa) Ha npnMepe 
coJiOHqaKOBaTiix jiyroB hohmh p. TaHajiHK 


AHaJIHTHHe- 
ckh onpeAe- 
jieHHtie KJiac- 
CH 3aCOJieHHH 

KOJIHHeCTBO 
BHUOB C MO- 
Aoft b Kjiacce 

OGmee hhcjio 

HCnbITaHHft 

3aBbimeHne Ha 

npaBHJib- 
Ha h 
oAeHKa 
±0.50 

3aHH»{eHHe Ha 

>1.0 

1.0-0.51 

0.51-1.0 

>1.0 

0—0.5 

16 

20 


17 

3 



0.51—1.0 

7 

20 

1 

5 

14 

— 

— 

1.01—1.5 

6 

20 

— 

2 

18 

— 

— 

1.51—2.0 

0 

20 

— 

5 

14 

1 

— 

2.0 

4 

20 

— 

— 

9 

10 

1 

2 

33 

100 

1 

29 

58 

11 

1 


taejihija 3 

9 $ <J> e K T H B H 0 C T b (j> H T 0 H H A H K a A H 0 H H BI X 0 A 6 H 0 K 

3acojieHHH noHBH no m e t o a y «b» flncerjiaMa 
c n c n o ji b 3 o b a h n e m cxoflCTBa 
Ha npnMepe cojiOHnaKOBaTBix JiyroB hohmh p. ^ e m h 


AHaJIHTH- 
necKH on- 
peaejieH- 
Hbie Kjiac- 
ch aaco- 

JieUHH 

KoJinne- 
CTBO BHUOB 
C MOAOft 
b Kjiacce 

OGmee 

HHCJIO 

HCHblTa- 

HHft 

3aBbimeHHe 

Ilpa- 

BHJIb- 

Han 

oneH- 

Ka 

3aHHH<eHHe 




0.5-0 

0-0.5 


HBH 

1.51— 
2.0 

0—0.5 

21 

20 





20 





0.51-1.0 

2 

20 

5 

2 

— 

— 

2 

11 

— 

— 

— 

1.01-1.5 

0 

20 

— 

8 

1 

— 


3 

8 

— 

— 

1.51—2.0 

2 

20 

— 

— 

15 

1 


— 

1 

3 

— 

2.01—2.5 

2 

20 

— 

— 

— 

16 

i 

_ 

_ 

_ 

3 

2.5 

14 

20 

— 

— 

— 

— 



— 

— 

— 

2 

41 

120 

5 


16 

17 

43 

14 

9 

3 

3 
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TAEJIHIJA 4 

3<J)$eKTHBH0CTb jlHTOHHpKai^nOHHtlX 0 A e H 0 K 
3acojieHHH noHBH no m e t o ^ y < u» jk e r ji a m a 
C H C n O JI b 3 O B a H H e M K03$$HI^HeHTa CXOflCTBa 
Ha npnMepe cojiOHHaKOBaTux jiyroB n o h m bi p. T a h a ji bi 


AliaJIHTH- 
necKH on- 
pe^eJieH- 
Hbie aaac- 
cbi 3aco- 
JieHHH 

KojiHHe- 

CTBO BHAOB 
C MOAOft 

b KJiacce 

OOnjee 
HHCJIO HC- 
EEblTaHHH 

3aBbinieHHe 

Ilpa- 

BHJIb- 

Han 

OHCH- 

Ka 

3aHH>KeHHe 

2 .0- 

1.51 

1.5— 
1.01 

1 .0- 

0.51 

0-0.5 

0-0.5 

0.51- 

1.0 

1 .01- 
1 .5 

1.51- 

2.0 

0-0.5 

16 

20 

1 


2 

1 

16 





0.51—1.0 

7 

20 

— 

3 

— 

10 

4 

3 

— 

— 

— 

1.01-1.5 

6 

20 

— 

— 

5 

— 

13 

1 

1 

— 

— 

1. 51—2.0 

0 

20 

— 

— 

— 

11 

0 

9 

— 

— 

— 

2.0 

4 

20 

— 

— 

— 

— 

14 

— 

6 

— 

— 

E 

33 

100 

1 

3 

7 

22 

47 

13 

7 


— 


B Ta6ji. 1 n 2 AaHM pe3yjibTaTbi iicnbiTamiH MeTo^a «a» (Hcnojib30Baime conpameHiioro 
cnncna BHflOB (t. e. MeTOfla «6») npn cpaBHHTejibHO 6eAHori $Jiope cojioHHaKOBaTbix JiyroB 
He npeACTaBHJiocb bo3mojkhbim) . HeTpyAHo BiiAeTb, hto nepaBHaa npeACTaB^emiocTb 
pa3Hbix aKOJioniHecKHX rpynn bo6ohx cjiynaax npuBejia k ne BnojiHe yAOBjieTBopnTejibiioMy 
pe3yjibTaTy, h noTOMy dtot mctoa He MOvKeT 6biTb penoMeHAOBaH jjjih npaKTHKH $htohhah- 
KaiJHOIIHblX HCCJie^OBaHHH. 

B Ta6ji. 3 h 4 noKa3aHO HcnbrraHiie MeToAa «b». Heipy^HO BHAeTb, hto nojiyneHHbie 
3THM MeTOffOM pe3yjibTaTbi TaK>Ke He yAOBjieTBopaiOT nociaBjieHHOH 3aAane, xoth hctko 
npOHBJiaeTCH 3aKOHOMepHOCTb HOBbimeHHH BepOHTHOCTH npaBHJIbHHX OHieHOK B KpaHHHX 
KHaccax rpaflneHTa. KpoMe Toro, mh cTajiKHBaeMcn co cJiynaaMn, Kor^a b oahom H3 Knac- 
cob HeT BHflOB c MOflOH, h Tor^a ero on;eHKa no MeTO^y fl/KemaMa CTaHOBHTCH HeB03M0>K- 
hoh. IIpeAnoHTHTejibHee Te mctoahkh, rjje «pa6oTaK)T» He tojibko cjiynan npncyTCTBHH, 
ho h cHynan OTcyTCTBHH BHjja. YBejinHeHne HHCJia bhaob, BOBjreKaeMbix b oijeHKy anoTona, 
pe3KO noBHCHT ee 3<J)(J)eKTHBHOCTb. IIoHHTHO, HTO CyJIb$aTHOe 3aC0JieHHe B yCJIOBHHX jieco- 
cTenHbix noHM ffejiaeT 3KOJiornHecKHe pa3JiHHHH KJiaccoB rpa^neHTa MeHee cymecTBeHHHMH, 
neM y o6i>eKTa fljKerjiaMa, n noTOMy cooTBeTCTBeHHo najjaeT 3$$eKTHBHOCTb MeTOAa. 

B n;eiioM H<e ncnonb30BaHne K03<|)<|)HH;HeHT0B cxoflCTBa rjih H;eneH iiHAHKan;HOHHOH 
reo6oTaHHKH npeffCTaBjineT HecoMHeHHHH HHTepec n hbjihctch npnMepoM npocToro n ocTpo- 
yMHoro pemeHHH Bonpoca. Bo3HHKaeT Jinnib noA3aAana OojibineH o6T>eKTHBH3an;HH bhab- 
jieHHH 3KOJiornHecKHX rpynn. KpoMe Toro, nocKOJibny pacTHTejibHOCTb BocnpnHHMaeT 
cpeAy no jiorapn$MHHecKOH mnajie, rpaAan;Hii on;eHHBaeMbix KJiaccoB He ao^hchm Gbitb 
paBHbIMH. 
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^ j2 BoTaHH^ecKHtt wypHaji, JVb 10, 1973 r. 
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yJIK 019.941 : 581.9 : 551 : 42 (285.2) 


S. B. Young. The vascular flora of St. Lawrence 
island with special reference to floristic 
zonation in the arctic regions. Contributions of the Gray 
Herbarium of Harvard University No. 201, 1971 : 11—115. (C. B. flHr. 
Ojiopa c o c y a h c t li x pacTeHun ocTpoBa Cbhtoto 
J laBpeiiTHfl c o c o 6 bi m BHHMaHneM k Bonpocy 
O ^JIopHCTHHeCKOH 30HaJILH0CTH B apKTHUeCKHX 

p a n o h a x) 

YU. P. KOZHEVNIKOV. (A REVIEW) 

Octpob Cb. JIaBpeHTHH pacnojiojKeH b khkhoh nacTH EepnuroBa npojiHBa h hbjihotch 
ynacTKOM cyrnu, GoTaimnecKoe HecneAOBaHHe KOToporo ao nocneAHero BpeMemi ocTaBa- 
jiocb nacTonbKo >Ke HeAOCTaTomibiM, nacnojibKO h neo6xoAHMbiM rjih pa3pemeHHH neKOTo- 
pbix npo6jieM 6oTaiiHHecKOH reorpa$HH EepHHnincKoro ceKTopa Apkthkh. Octpob hbjih- 
eTCH aMepuKaiiCKOH TeppHTopnen, xoth no 6noreorpa(|)ii i iecKHM ii aTimnecKHM cbh3hm 
oh TnroTeeT k A3hh, paccTOHHiie ao KOTopon b 3 paaa Meiibme, neM a o Ajihckh. 

PeijeH3HpyeMaH pa6oTa Hura Kan pa3 3anojumeT npo6eji b 6oTaHHHccKHX 3HaiiHHX 
o 6 ocTpoBe. Hht oTMenaeT, hto ero 3aHHTepecoBaimocTb <J)jiopon ocTpoBa 6buia Bbi3BaHa 
3HaHHTejIbHO MeHbmHM HHCJIOM BHAOB, H3BeCTIIbIX A^H OCTpOBa, HO CpaBHeHHK) CO CMOK- 
hmmh (|)jiopaMH Ajihckh (200 bhaob npoTHB 500), xoth reojiornnecKaH HCTopim othx Tep- 
pHTopini HMeeT MHoro o6ih;hx nepT. HHr npeAnojioKiui, hto 0Ta pa3HHii;a o6T>HCHHeTCH 
neAocTaTKOM cneunajibiiLix nccjioAOBaHHH no (Juiope ocTpoBa. OAHano coficTBeHHbie iiccJie- 
AOBamiH HHra yBejimmjiH cnucoK $Jiopbi ocTpoBa Menee, neM on onuiAaJi. CpaBiieHne 
$jiopH o. Cb. JlaBpeiiTHH c BocTOHiionyKOTCKiiMH (|)jiopaMH TaK>ne cBHAeTejibCTByeT o ee 
o5eAHeHiiocTH. IlooTOMy oahh h;j ochobhhx bbiboaob Hura o HeOnaronpHHTiioM aokctbhh 
coBpoMeinibix oKOJiornnecKnx npopeccoB Ha <|)Jiopy o. Cb. JlaBpeiiTHH npeACTaBJineTCH 
y6eAHTejibiibiM. Pa6oTa coctoht h3 AByx pa3AejioB: 1) (Jjjiopa o. Cb. JlaBpeiiTHH, 2) <J)jio- 
pHCTHHeCKan 301iaJIbHOCTb ApKTHKH. 

B nepBOM paaAejie npnBOAHTCH ncTopHnecKiic n reorpa^iraecKHe cBeAeimn, onepn 
$H3HKo-reorpa(j)HHecKHX ycJiOBiiii. CneRHajibiibie maBH nocBHEAenbi noroA© h KJiHMaTy 
ocTpoBa, xapaKTepncTiiKe noHB b cbh3ii c BjiHHiineM Bennori Mep3JioTH. B o5ui;hx nepTax 
AaHO onncaiiHe pacTiiTejibnocTH n xapaKTepnbix ajih ocTpoBa MecToo6iiTaHHii. EcTecTBeimo. 
hto aBTop KacaeTCH npo6jieM, cBH3amibix c EepimniricKiiM moctom cymn n ero pojui Kan 
pe^ymyMa. OcBemaeTCH BKpaTii,e hctophh npenmux uccJiCAOBaimn ocTpoBa h npnBOAHTCH 
KpaTKo ii coAep/KaTejibiio aHHOTiipoBaHiibrii cnncoK cocyAncTbix pacTeHHii o. Cb. JlaBpeii- 
thh, BKJHonaioiAiiu 238 bhaob. 

OkOJIO nOJIOBHHH njIOIAaAH OCTpOBa 3aiIHTO paBIIinillblMH IIH3HIiaMH c BbICOTOH 30 — 
40 m naA yp- m.; Apyran nojioBHHa ropucTa. CoBpeMeimbiii KJiHMaT ocTpoBa nojinpuo- 
MOpCKoii, C KOpOTKHM npOXJiaAHblM JieTOM H CO CpaBUIITejlbHO 5ojIbinHM AJIH ApKTHKH kojih- 
necTBOM ocaAKOB, hbctbimh TyMaHaMH. Ha ceBepnoM no6epe>Kbe ocTpoBa cpeAHHH TeMne- 
paTypa hiojih 8°, (JieBpajiH (caMbiii xojioAHbiii Mecnn) —16—20°; MaKCHMyM ocaAKOB (50— 
60 mm) npHXOAHTCH Ha aBrycT-ceHTH6pb; o6ipee kojihhcctbo ocaAKOB 400 mm. 

PacTHTejibiiocTb ocTpoBa cocraBjiHioT Gojibinen nacTbio TpaBHHbie coo6m;ecTBa co cmioni- 
HbiM noKpbiTHCM na cbipwx Menax. Ilpn otom oneiib Majio Aepminoo6pa3yK)iu;HX bhaob. 
h Aawe Eriophorum vaginatum hbjihotch 6oJibmoH peAKOCTbio. Cjia6o npeACTaBJieiibi coo6- 
mecTBa KycTapiiHKOB. 

Ha iiam b3tjiha, onenb yAaniio cAOJiano omicaiine HaiiOojiee Banmbix TiinoB mcctoo6h- 
TaHnii iia ocTpoBe. Hur nomiMaoT TepMnn «MecTOo6iiTaHiie» BecbMa niHpoKO. Mm BHAejieHbi 
neTbipe Tnna: 1) cbipbie TynApw, 2) ajibnuncKne ynacTKH n KaMeimcTbie ocbinn, 3) Me30- 
Mop^nue TyiiApM (jiyroBHHbi) h 4) BOAnbie MecTOoOHTamiH. KpoMe Toro, HMeeTCH KaTeropnn 
«Majibix» MecToo6HTaHHH: onpecTHOCTH cTpoemiH, nopbi >KHBOTiibix, MecTa OTAwxa boao- 
njiaBaioiAHX nTim, cKeneTbi naumnx oneiieii, TexiiiinecKne coopy>KeHHH, rajieniiHKH pen 
h ynacTKH b6jiii3h chokhhkob. ,D,jih nccjieAOBaTejiH HyKOTKH Ka>KeTCH cTpamibiM, hto 
nocneAnne ABa Tima MecToo6HTannii ne HMeioT cym,ecTBeuiioro 3iiaHeiiHH b GoTaHnnecKiix 
jiaiiAma$Tax ocTpoBa. 

HaH6ojibmee pacnpocTpaneiine HMeioT ABa nepBbix Tima MecToo6iiTaHHH. 3aMeTHM, 
hto ajibnniicKaH pacTHTejibH0CTi> b noiiiiMamm Hiira 3KBiiBajieiiTHa ropnoii TpaBHimcTo- 
KycTapiiHHKOBOH (hjih KycTapiiiiHKOBO-jiiunainiHKOBoii) pacTiiTejibnocTH, nacTO chjibho 
pa3pe>KenHOH. Ha o. Cb. JlaBpeiiTHH noKpuTne pacTiiTejibnocTbio na ropiibix MecTOo6iiTa- 
iihhx KOJie6jieTCH ot 50% ao Hyjin. Me30Mop$iibie TyiiApbi na ocTpoBe, Tan >Ke nan h rop- 
Hbie, BKjnonaiOT uejibiii pnA MecToo6iiTaiiiiH b 6o.nee y3Kon nx TpaKTOBKe. 3 th TyHApw 
o6beAHHHK)T cpaBHHTejibiio rnyOoKoe npoTanBaime rpyiiTa h o6pa30BaHiie apKTnnecKHX 
6ypux noHB. TyiiApw DToro Tima aamiMaioT 5—10% njiouiaAH ocTpoBa npoTHB 30—40%, 
aaHHTbix ropiiuMH TyHApaMH, h 50% — mokphmh TyHApaMii; 90% cyxonyTiion $Jiopbi 
BCTpenaeTCH b otom Tnne TyHAP* 

Ha ocTpoBe He iiaiiAeHbi neKOTopbie biiabi, Bnojnie oObimibie hjiii ab>ko HBJinioiAHecH 
Aeiio3oo6pa30BaTejiHMH na o6ohx 6eperax BepnuroBa npojniBa. Miiome 113 hhx nponsBo- 
Aht orpoMHoe KOJinnecTBo ceMHH, pa3iiocnMbix BeTpoM h, Kan nojiaraeT Hht, AocTnraio- 
IHHX OCTDOBa. B OTCyTCTBHH 3TI1X BHAOB Ha OCTpOBe HlIT BHAHT npOHBJieHHe AOMCTBHH 
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coBpeMennbix aKOJiormiecKHX npou,eccoB, npenHTCTByiomHX 3acejieHnio ocTpoBa pacTe- 
HHHMH C MaTepHKOB. OflHaKO e^Ba HH MOJKeT 6bITB yBepeHHOCTB B TOM, HTO Ha OCTpOB ^eii- 
cTBHTejiBHo nonaAaeT 6ojiBmoe KojimiecTBO Anacnop c MaTepnKa. B 3HMHee BpeMH, t. e. 
b nepnoA pa3HOca 3Ha i iHTejiBHoii nacTH Anacnop, rocnoACTByiomee HanpaBireHHe BeTpoB, 
Ayromnx b cTopoHy ocTpoBa, — ceBepo-BocTOHHoe, co ctopohh n-0Ba CBioapA- Ho cneAyeT 
ynecTB, hto noMHMo orpoMHoro paccTOHHHH Me>KAy n-BOM CBioapA h o. Cb. JlaBpeHTHH 
nepeHOc Anacnop MO>KeT TaiOKe 3aTpyAHHTB 3HaHHTejiBHaH ropncTocTB k»khoh nacTH nojiy- 
ocTpoBa. 

C He6jiaronpnHTiibiMH coBpeMeHHbiMn (J)H3HKO-reorpa(J)HHecKHMH ycjioBHHMH Ha oct- 
poBe, BepoHTno, CBH3ano HCHe3HOBenHe H3 cocTaBa ero $jiopbi HenoTopbix pacTeHnii, 
KOTopbie npemAe MHrpnpoBajiH nepe3 BepnHrHio H3 A3hh b AMepHKy hjih b oupaTHOM 
HanpaBJieHHH. HecnojibKO aMepiiKaHCKnx bhaob $jiopbi ocTpoBa Hen3BecTHbi b A3hh 
(Carex lachenalii , C. jacobi-peteri, Saxifraga spicata) hjiii Ha HyKOTKe ( Conioselinum chi - 
? tense). HeKOTopue bhabi BCTpenaiOTCH Kan Gonbman peAKOCTB Ha BocTone HynoTCKoro 
noJiyocTpoBa, ho HensBecTHbi no KpaHiieii Mepe Ha orpoMHOM npoTHJKeHnn 3anaAnee. B n;e- 
jiom >Ke <j)jiopa ocTpoBa bo mhotom cxoAiia c HeKOTopuMH (JmopaMH HynoTCKoro nojiy- 
ocTpoBa. IIo ABHHbiM HHra, ona 6ojiee cxoAHa c cfrjiopoH o. BpaHrejin, neM c (Juiopoii Ilpn- 
6bIJIOBbIX OCTpOBOB, XOTH paCTHTOJIBHOCTB na nOCJieAHHX HMeeT MHOrO o6m;HX HepT C TaKO- 
boh o. Cb. JlaBpeHTHH. 

CpaBHeHne oGeAweHHOH (Juiopu o. Cb. JlaBpeHTHH c <J>jiopaMH Apyrnx octpobob h c $jio- 
paMH MaTepHKOBbix paHOHOB ApKTHKii nocjiynuiJio HHry aJih pa3pa6oTKH opnrHHajiBHon 
CXeMH $JIOpHCTHHeCKOH 30HaJIbH0CTH Bceii ApKTHKH. 

Cpjiopa h pacTHTejiBHOCTB Apkthkh cpaBHHTejibHo oAnoo6pa3Hbi h BKJiioHaiOT eABa JIH 
6ojiee 1000 bhaob cocyAHCTbix pacTeiiHH. B HanpaBJieH hh c iora Ha ceBep nponcxoAHT 
BbinaABHiie p«Aa bhaob, KOTopoe noHTH He KOMnencnpyeTCH noHBJieiiHeM hobbix bhaob. 
KOHTpOJIHpyiOIHiHMH HBJIHIOTCH lie 6llOTHHeCKHe, a KJIHMaTHHeCKMe $aKT 0 pbI, npn 3TOM 
Majioe hhcjio $aKTopoB, hjih Aa>Ke oahh, b pa3JiHHiibix panonax hbjihiotch onpeAennio- 

EAHMH, JIHMHTHpyiOIHiHMH. 

fljIH yCTaHOBJieHHH $JIOpiICTHHeCKHX 30H flllTOM 6bIJIH HCn0JIB30BaiIbI BHAH C AHpKyM- 
nojinpHbiM hjih hohth HiHpKyMiiojiHpiibiM apeajioM. EMy yAajiocb ycTanoBHTB, hto ne3aBH- 
chmo ot MepnAHOiiajiBHoro ceKTopa hmciotch rpynnbi bhaob, ceBepnue npeAeJin pacnpo- 
cTpaHeHHH KOTopux noBcioAy 6ojiee hjih MeHee cxoahw, xoth nmpoTHoe nojio>KeHHe 
rpaHHii; MenneTCH ot ceKTopa k ceKTopy. Hiibimh cjiOBaMii, HMeeTCH HeKOTopan KOHijeHTpa- 
h;hh ceBepubix rpaHHii, apeajioB mnpoKO pacnpocTpaHeiiiibix b ApKTHKe bhaob, npnneM 
3Ta KOHijeHTpaAHH (crymenne) HMeeT pernoHajibHbie ocoochhocth b pa3Hux nacTnx Apk¬ 
thkh. Ilojioca KOHH,eHTpaAHH thkhx rpaHHii, MO>KeT 6biTb oneiib pacmibiBHaTa. 3to oco6emio 
xapaKTepHo ajih EBpa3HH, rAe apKTHHecKan cyma HMeeT bha y3Koii upnGpenmoH nonocbi 
c oTAeJibiibiMH rpynnaMH octpobob k ceBepy ot Hee. 

IIpH ABJieHHH ApKTHKH Ha ({)JIOpHCTHHeCKHe 30HbI eCTCCTBeHHO BCTaeT Bonpoc 06 orpa- 
HHHeHHH TeppHTOpHH CBMOH ApKTHKH. HhT HpHHHMaeT 3a fOJKHyiO rpaHHIiy ApKTHKH CCBep- 
Hbie npeABJibi 6ojiee hjih MeHee cnjionmoro pacnpocTpaneunn jiecoB h cHHTaeT, hto Ae^onne 
ApKTHKH Iia <J)JIOpHCTHHeCKHe 30HbI AOJIJKHO OCymCCTB.l HTbCH Ha Tex >Ke OCHOBaHHHX, 
hto h ee oTrpaHHHeiiHe ot EopeajibHOH ofijiacTH. TaKHM o0pa3OM, npoBeAenne rpannu, $no- 
pHCTHHeCKHX 30H HaTaJIKHBaCTCH Ha Te JKe TpyAHOCTII, HTO H npOBeAOIIHe KWKHOH rpaHHHibl 
Apkthkh. HuroM BbiAeJieHbi neTbipe (JuiopncTHHecKne 3oHbi Ha ocuoBaiiHH rpynnnpoBKH 
ceBepHbix rpaiiHii, apeajioB OTAejibiibix bhaob (cm. pncynoK). TpyrninpoBaHHe 3thx rpaHHn; 
b H3BecTHOH Mepe ycjiOBiio, nocKOJibKy Aa>Ke b oahom h tom >Ke panoHe rpaHHAu apeajioB 
pa3HMX BHAOB CTpOTO HHAHBHAyaJIbHbl H ofibHIHO He CBH3aiIbI APyr C APyrOM, eCJIH lie HMe¬ 
eTCH Momiioro npnpoAHoro 6apbepa, KOTopbiii mojkct cnoco6cTBOBaTb KOHii;eHTpaAHH rpa- 
hhh, pacnpocTpaHeHHH p«Aa bhaob na He6ojibinoM npocipancTBe. 

I 3 o h a — BbicoKoapKTHHecKaH — BKjnonaeT He Oojiee 50 AHpKyMnojinpHbix hjih 
noHTH AHpKyMHOJiHpHbix bhaob. XapaKTepHo, hto, necMOTpa Ha hx pacnpocTpaHeHne 
b BbicoKHX ionpoTax h noBceMocTnyio BCTpenaeMOCTb b HH3KomHpoTiibix paiioHax Apkthkh, 

HH OAHH H3 BHAOB 1 30HbI He HBJIHCTCH 3AH({)HKaT0p0M CO()5lAeCTB B Cy6apKTHKe (b K)>KHO- 

TyHApoBbix paiioHax c hiojibckoh H30TepM0H 6onee 5°). 

II 3 o h a 3axBaTbiBaeT H3 ceBepubix BHCTynoB MaTepHKOB tojibko ceBepHue okohch- 
hocth nojiyocTpoBOB HMaji, TaiiMbip h paiiOH Mbica Eappoy, a TaKjKe 3eMjno flnpu. Ojiopu 
II 30HbI BKJIIOHaiOT OT 75 AO 125 BHAOB, H3 KOTOpHX OKOJlO 40 HMeiOT B 3TOH 30Iie CeBepHblH 
npeAeJi CBoero pacnpocTpaHennn; 3ony II o5biHHO TaK/Ke othocht k bhcokoh ApKTHKe, 
ee (jijiopa cjiaraeTCH 6ojibmeii nacTbio AHpKyMnojiHpHbiMn bhahmh, h Me>KAy $JiopaMH pa3- 
hmx ceKTopoB 3toh 30Hbi na5jiK)AaeTCH 6oJibinoe cxoactbo. 

III 3 O H a HBJIHeTCH npOMe^yTOHHOH Me>KAy ({iJIOpnCTHHeCKH 6eAHMMH 30HaMH I H II 
H (JlJIOpHCTHHeCKH 6oraTOH «HH3K0H ApKTHKOii» (30H0H IV). Ill 30Ha B OCHOBHOM pacno- 
jiaraeTCH baojib ceBepubix oKoneHiiocTeii MaTepHKOB h perHOHajiBHbie $jiopHCTHHecKHe 
qepTbi pa3iibix ee ceKTopoB npoHBJinioTCH 6ojiee OTHeTjiHBO. B 3toh 30He npoxoAHT ceBepHue 
rpaiiHAbi apeajioB 50 AHpKyMnojiHpnbix bhaob. 

IV 3 o ii a BKJiio i iaeT pemoHajibiibie (Juiopu c oObcmom cBume 200 bhaob (ao 500) 
KaJKAan. B IV 30He npoxoAHT ceBepnue rpaHHijbi cBbirne 50 bhaob. 

flur OTpinjaeT npHMyio saBiiciiMocTB ^jiopHCTHHecKiix 30H ot HCTopiinecKiix h reorpa- 
(JiHHecKiix (JiaKTopoB, BbiABHraH b KanecTBe eAHHCTBeimoii hphhhhbi coBpeMeiiHoro xapaK- 
Tepa paciipocTpaneHHH pacTciiHii oKOJiorHHecKHH kohtpojib c pe ah 
( pa3pnAKa Hama, — IO. K.). OAnano, peman npoOjieMbi rjio6ajiBHoro MacmTa6a, nccjie- 
AOBaTejiB HMeeT oneiib Majio ocuoBaiiHii OTpenaTBCH ot HCTopnqecKHX 3 aKOHOMepnocTeH, 
b AannoM cjiynae KacaioiAiixoi reHe3nca (|)Jiop. B KOHije kohh;ob oKOJionmecKHH kohtpojib. 
cpeAW TaKme hbjihctch HCTopimecKii o5ycJioBJieiiHbiM momchtom. HpaBOMepHO yKJioHHTBCH 
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gt pemeHHH HCTopnaecKHX BonpocoB n ^ejiaTb tojibko chhmok c HaTypu, ho HenpaBOMepHO 
OTBepraTb nocTaHOBKy 3 thx BonpocoB. OTpmjaHHe Hhtom bjihhhhh reorpa<J)naecKHX $an- 
TopoB na oco6eHHocTii pacnpocTpaHeHHH pacTeHim BumaAHT npocTO HeAopa3yMeHneM 
TepMHHOJiorHaecKoro xapaKTepa, nocKOJibKy HHr nojib3yeTCH KanMaAnarpaMMaMH, nona- 
3biBaiomnMH xoa cpeAHeMecHHHbix TeMnepaTyp h oca^KOB 30 MeTeocTaHijHH, pacnoao>KeH- 
hlix b pa3HHx ceKTopax Apkthkh. Pa3rpaHHaeHne reorpa^HH h coBpeMeHHOH sKoaornn 
HBJiaeTCH BeebMa AHCKycCHOHHHM BOnpOCOM, HO MeTOfl II30TepM (h flpyrnx H30JIHHHH) 
Bcer^a ohji paboaHM mctoaom reorpa^oB h KJiHMaTOJioroB, a boTamiKH boabmen aacTbio 
nojib3yjoTca roTOBMMH ^aHHHMH, nan 3TO A^aaeT n HHr, nojib3yacb cboakoh BajibTepa 
(1960 r.). 

HHroM npe^JiojKeH opnrHHaabHbiH KpirrepHH ajih cpaBHirreabHOH xapaKTepncTHKH kuh- 
MaTIIHeCKOH o6cTaHOBKII B pa3BMX pailOHaX ApKTHKH. 3TOT KpHTepHH — a — cyMMa 
cpe^neMecHHHHx TeMnepaTyp Bbime Hyaa — npe^CTaBjiaeT xapaKTepncTHKy TepMnae- 
CKoro pejKHMa BereTamiomioro nepnoAa. H 3 HjinMa^narpaMM, hphboahmhx Hhfom ajih 
pa3HHx HacTeH Apkthkh, caeAyeT, hto: 1) cyMMa toaobbix cpe^HeMecHHHbix TeMnepaTyp 



rpaHHI^H HeTHpeX apKTHHeCKHX $aOpHCTHHeCKHX 30H 

TeppHTopHH 3 oh II h IV 3amTpHX0BaHa; 

TeppHTOpHH 3OH I h III He 3amTpHXOBaHa. 

(no S. B. Young, 1971) 

He CBH3aHa C <J)aopHCTHHeCKHMH 30HaMH, TaK KaK B JieCHOii 30He 3TOT H0Ka3aTeJIb MOJKeT 
6 htb HHJKe, aeM b bhcokoh ApKTime; 2) cpeAHaa roAOBaa cyMMa ocaAKOB He noKa3HBaeT 
3HaaHMon KoppejianiHH c $jiopHCTHaecKHMH 30HBMH; 3) jieTHHe TeMnepaTypn cyn^ecTBeuHO 
bjihhiot Ha nojiojKeHHe rpaHHu, $jiopHCTnaecKHX 30H. IlepBaa 30Ha HMeeT a 0—6°, BTopaa 
2—6°, TpeTba 12—20°, aeTBepTaa 20—35°; jiecHaa 30Ha HMeeT KpHTepna a Bume 35°. 
HaOjnoAaeMBie b paAe cayaaeB OTKJiOHeHna a ot «HopMaabHon» ajih toh hjih Apyron 30 hh, 
Kan npaBHJio, conpoBoncAaiOTca cooTBeTCTByiomHMH H3MeHeHHHMH 6oraTCTBa $aopH a^h- 
Horo aHOMajibHoro paHOHa. BoAnwe, npnMopcKHe h «aabnnHCKHe» (ropmje) bham 6oaee 
TecHo 3aBHCaT ot cnen;n<j)nHecKHX ycaoBHii 3 thx MecToo6HTaHHH, HejKejiH ot obnjero TeM- 
nepaTypHoro pe>KHMa mccthocth, no3TOMy pacnpocTpaHeHne 3 thx rpynn bhaob caabo 

yBH3HBaeTCa C (JaopHCTHHeCKOH 30HaJIbH0CTbK). 

Cbh3B MejKAy BeJiHHHHOH a h ceBepHHMH npeAejiaMn pacnpocTpaHeHHH pacTeHnn 
3aBHCHT OT KpHTHHeCKOTO KOJIHHeCTBa TeHJia, Heo6xOAHMOrO AJIH npOXOJKAeHHH HOJIHOrO 
/KH3HeHHoro AHKJia pacTeHHH, Aa>Ke ecjin jKH3Hecnoco6m>ie 3peatie ceMeHa o6pa3yK)Tca 
He Kaa^AMH toa h ho Ha KaiKAOM MecTOobnTaHHH. 

no 6oraTCTBy $jiopM MoryT Ohtb npeACKa3aHbi KJiHMaTHaecKHe ocobeHHOCTH paHOHa 
3 toh (J)jiopH. HHr HarjiaAHO AeMOHCTpnpyeT 3TO Ha npnMepax o. Hh ManeH h BHyTpeHHero 
<l>bopAOBoro paHOHa Ha 3anaAH0M ninnijbepreHe. nocaeAHHH, coraacHO HHry, npeA- 
GTaBaaeT «octpobok» III 3ohm b npeA^Jiax TeppHTopHH II 30hh. HHr OTBepraeT BMABHHyToe 
npeAMAymHMH HccjieAOBaTejiaMH noao>KeHHe o tom, hto b 3tom panoHe b nepnoA naeii- 
■cTOAeHOBoro oaeAe Henna pacnojiaraaca pe^yrnyM. Ho OTHeceHne BuyTpeHHero 
ObopAOBoro panoHa k III 30He euifi He o6tacHaeT toto, KaK motjio B03HHKHyTb «aHOMaab- 
noe» l 6oraTCTBo $Jiopti b otom panoHe, ctojib yAajieHHOM ot ocTajibHux yaacTKOB III 30hh. 
HanpoTHB, rnnoTe3a pe^yrnyMa hcxoaht npe>KAe Bcero H3 hohhtok oOtacHeHna 3 Toro 
(JeHOMena. YMecTHO otmothtb, hto b reoMop^oaornaecKOM oTHomeHHH BHyTpemine aacTH 
<|bopAOB, no 366h (E. C. Abbe, 1936), MoryT ocTaBaTbca cbo6oaheimh oto abAa b bhoxh 
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ojie^eHeHHii BcJieACTBne oco6oro coneTaimH $H3HKO-reorpa$HqecKax npHHHH. rnnoTe3ti 
o jiOKajibHHx pe^yrnyMax 6a3npyiOTCH b ochobhom He na aHOMajiBHOM 6oraTCTBe <J)jiop, 
a Ha KOHijeHTpaijHH H30jmpoBaHHBix MecTOHaxojKAeiiHH ijejioro pn^a bhaob Ha orpairn- 
neHHOM npocTpaHCTBe. B 3toh cbh3h 3aMeTHM, hto MHorne ceBepHbie pe$yrnyMBi nona^aiOT 
b IV 30Hy HHra, t. e. b HacTonmee BpeMH 3 th panoHBi HMeiOT HopMajiBHoe bhaoboc 60- 
raTCTBO aJih ashhoh reorpa$HHecKoii ofijiacTH. BeponTHo, noaTOMy HHr Hircero He roBO- 
Pht o pe<j)ymyMax IV 30hh, 3a hckji loneHHeM BepHHrnn, b OTHomeHHH kotopoh oh cch- 
jiaeTca Ha paBoTy XyjiBTeHa (E. Hulten, 1937). 0. Cb. JlaBpeiiTHH OTHeceH HmDM 
k III 30He BCJieACTBHe o6eAHeHHOCTH $jiopH ocTpoBa. OffHaKO odeAHeHHOCTB 3Ta hbho 
BTO pHHHaH, BBI3BaHHaH pe3KHM H3MeHeHHeM KJIHMaTa HOCJie norpyjKeHHH BepHHrHH 
H MOHOTOHHOCTBK) <J)H3HKO-reorpa$HHeCKHX yCJIOBHH OCTpOBa, IICKJIH)HaK)m;eH B03M0JK- 
HOCTB COXpaHeHHH 3A©CB peJIHKTOB OHOXH perpeCCHH MOpa. BMeCTe C TeM Ha OCTpOBe 
HMeeTca HecKOJiBKO bhaob, KOTopue BCTpeaaiOTCH na HynoTKe to.tbko b ycjiOBHHX 6oJiee 
6jiaronpHHTHbix, aeM Ha o. Cb. JlaBpeiiTHH, hto npaMo yKa3BiBaeT na HeKOTopsie pejiHKTO- 
Bbie HepTH $JI0pBI OCTpOBa. 

B 3aKJH0HeuHe otmcthm, hto pa6oia HHra HBJineTca ijeHHOH ne toubko b tom otho- 
meHHn, hto coagp>kht chhcok <|)jiopBi o. Cb. JlaBpenTHH c hoapo6hoh xapaKTepiicTHKoa 
(|)H3HKO-reorpa$HHecKOH cpeAti. Bojibrnon 3acjiyroii HHra HyjKiro npn3HaTB nan caMy 
nocTaHOBKy, Tan h pa3pa6oTKy npo6jieMBi <J)jiopHCTHHecKOH 30HajiBH0CTH Apkthkh, hto 
ocymecTBJieHO BnepBBie h hto bhocht onpeAeJienHBiH BKJiaA b o6myio Teopnio 6noreorpa<J)HH. 

Pa6oTa HHra npon3BOAHT Tan>Ke npuHTHoe BneaaTJieHHe coneTaHneM jiaK0HH3Ma 
H3JI0>KeHHH C GoraTCTBOM H0Jie3H0ii HH$OpMaU,HH. OHa npeBOCXOAHO HJIJUOCTpnpOBaHa 
KapTorpa$HHecKHM MaTepnajioM h MiiomecTBOM KJiHMaAnarpaMM, noaTOMy nepeBOA pa- 
6otbi HHra, MajiOAOCTynHOH cobctckhm HHTaTejiHM, Ha pyccKHH H3Bri< 6e3 comhchelh 6hji 6bi 
nojie3en A-aa Bcex, Koro HHTepecyiOT npofijieMBi ({jjiopiicTHKH h reorpa$nn pacTemm. 

JO. II. KoweenuKoe . 

EoTaHHHecKHft hhcthtyt (IIoJiy'ieHO 29 XI 1972). 

hm. B. JI. KoMapoBa 
AnaaeMHH Hayn CCCP, 

JleHHHrpaA. 



TOM 58 


EOTAHmECKMB TRyPHAJI 


1973, M 10 


HAYKA 3A PYEE5K0M 

581.9 + 581.524 : 006.16 : 58 (437.6) 

OJIOPHCTHHECKHE II rEOEOTAHHHECKHE HCCJIEflOBAHHH 
B EOTAHHHECKOM HHCTHTYTE CJIOBAIJKOtf AKA^EMHH HAYK 1 

P. L. GORCHAKOVSKY. FLORISTICAL AND GEOBOTANICAL RESEARCH 
AT THE BOTANICAL INSTITUTE OF THE SLOVAK ACADEMY OF SCIENCES 

B 1973 roAy hciiojihhjiocb 20 neT co ahh yqpe>KAeHHH CjioBaiiKOH AnaAeMHH Hayn. 
Co3AaHne ee 6 hjio 3HaMeHaTejiBHbiM 3TanoM b hctophii CjioBaKHH, npomeAUieH ajihhhbih 
nyTB 6 opb6bi 3a yTBep>KfleHHe naiiHOiiajiBHOH Hayirn h KyjiBTypBi. 

Hctokh 6oTaHHKH b CjioBaKHH othochtch k TOMy nepHOAy, Kor^a 3Ta Ho6oJlBmaa 
CTpaHa BxoAHJia b cocTaB «BeHrepcKOH KopoHiion 3eMjin» MoiiapxnH Ta6c6yproB, o<J)h- 
u,naJibHbiM h3bikom 6liji npoB03rjiameH BeHrepcKHH, na HeM BejiocB npenoAaBanne b hiko- 
Jiax ii BbicinHX ynebHBix 3aBeAennHX, a nybjiMKanMH Knur Ha cjiOBau,KOM H3bme 6biJia 

3anpem;eHa. 

nepByio paboTy, aaTparnBafomyio <})jJopy CjioBaKHH, ony6jiHKOBaji K. Kjiy3nyc 
(Clusius, 1583); b Hen napnAy c ApyrwMH AaimuMH npnBeAeii nepeneiiB bhaob pacTeHnii, 
npoH3pacTaK)m;HX b onpecTHOCTax EpaTHCJiaBbi. M 3 nocjieAyiomHX ny6jiHKan;Hii cjieAyeT 
ynoMHHyTB TpyA Ct. XopBaTOBcnoro (Horvatovsky, 1774), nocBHmeHHBiH $Jiope onpecT- 
HOCTen r. TpnaBa (Bhimjia b cBeT tojibko nepBan aacTB, pa6oTa ocTajiacb iieoKOHaeHHofi), 
nepByio othochtgjibho nojinyio $.nopy panoHa EpaTHCJiaBbi h b to a<e BpeMa nepByio jio- 
KajibHyK) $Jiopy BeHrpHH b rpaumiax toh anoxw Ct. JlyMimijepa (Lumnitzer, 1791), 
cfrjiopy r jiaBHBix Kapnar Bajienbepra (Wahlenberg, 1814), r^e npiiBOAHJincB AaHHBie 0 pa- 
CTeHHax CjioBaiiKHX Taip, paboTy Ct. OiiAJiHxepa (Endlichcr, 1830) 0 (Jrnope panona 
EpaTHCJiaBbi. Ba>KHoii BexoH b iictophh $jiopHCTHaccKoro H3yaenHa cTpanbi crajia nep- 
Baa (Jniopa Been CjioBaKHH T. Poiicca (Reuss, 1853); nan oauo 113 npoHBjieHHH nan;HOHajiB- 
Horo caMoyTBep>KAeHHa, ona 6bui«t naneaaTaaa aa cJioBaiiKOM H3MKe, xoTa oiJniUHajiBHBiM 
H3HKOM b o6m;ecTBeiiHoii >kh3hh Toro BpeMeiiH 5biji BenrepcKirii. H 3 nocaeAyiomiix nybjin- 
naiiiHn 3acjiy>KHBaK)T ynoMHHanna paboTBi M. Tojiybbi (Holuby, 1888) no $jiope paiiOHa 
r. Tpeiumna, O. Bepaay (Berdau, 1890) no cfrjiope TaTp. 

CymecTBemiBiH bkilua b no3naHHe <|)JiopBi CjioBaKHH Biiecjin MHoroancjieHHbie jik>6h- 
Tejin npapoABi. fl,eaTejiBHOCTB juobHTejieii boTaiiMKn cTHMyjinpoBajin HayaHBie obmecTBa 
HaTypaji hctob h Bpaaeii, opraHH30BaHHBie b BpaTHCJiaBe, TpeHnnue h npyrnx ropoAax. 
3naHiiTejiBHaa aacTb KOJuieKiinii pacTennii, cobpaHUbix jno6irrejiHMH, HaxoAHTca b rep- 
6apmi MHCTHTyTa npHpoAOBeAeima CjiOBaijKoro napoAHoro My3ea (Slovencke narodne 
muzeum, Prirodovedny ustav) b BpaTHCJiaBe. Bojibinyio pojib b co3AaHHH 3Toro repba- 
pna, HacHHTHBaioin;ero 270 tbichh jihctob, cwrpaji A. KMeTb (A. Kmet). TepbapnH npoH3- 
boahji obMeH pacTeiinaMH, H3AaBaa aKCHKam. 

B tot nepnoA, norAa aacTb BenrpnH 6huia oKKyimpoBana TypAneii, b TpeHamie 
cymecTBOBaa yHHBepcnTeT, rAe npenoAaBaHne Bejiocb na BenrepcKOM a3HKe. CjioBaiiKHH 
yHHBepcHTeT b BpaTHCJiaBe 6 hji co3Aan nocae nepBoii MnpoBoii boiihh, OAHano boTaHiina 
b neM ho 6buia npeACTaBJieHa. B nepnoA Me>KAy nepBoii h BTopon MiipoBofi BonnaMH 6oTa- 
HHaecKHO HccjieAOBanHH Bejincb b CjioBaKHH b HeboJibmoM MacniTabe, rjiaBHHM o6pa30M 
cHJiaMH JuobHTejieii n HenoTopbix qemcKHx 6oTaHHKOB (P. Sil linger h aP-)* Co6cTBeHHbix 
KaApoB cjioBaiiKHX boTaHHKOB no cym;ecTBy lie 6 hjio. B 1940 r. npn yunBepcHTeTe b Bpa¬ 
THCJiaBe 6 hji ocHOBaH ecTecTBeHHoHayaHHH ^anyjibTeT, rAe npenoAaBaHne boTaHHaecKHX 
AHCAHnjiHH opraiiH30Baji B. HaOeaen (V. Nabelek). 


1 3 i'a cTaTBH ocHOBaHa na jih^hbix BneqaTJienHnx, ocTaBnmxcH nocjie nocem;eHHH 
aKaAeMHnecKHX HayqHbix yqpejKAGHHn CjioBaKHH b Honbpe 1972 r. no npHrjiameHHio 
CjioBaiiKOH AnaAeMHH Hayn. KpoMe Toro, 6bijih HcnojiB 30 BaiiBi Bee AOCTymiBie jniTepa- 
TypHBie hctohhhkh. Abtop bjiaroAapeH cJiOBaiiKHM 5 oTainiKaM, ocobeHiio H. Mnxajino 
h fl. OyTany, 3 a HHTepecHBie 6 oceAH, no 3 BOJiHBmne aBTopy bojiee obcTOHTejiBiio 03 Ha- 
komhtbch c HCTopneii h coBpeMeHHbiM cocTonimeM boTaiiHqecKHX HccJieAOBaHHH b CjioBa- 
khh, h 3 a npeAOCTaBjieHHe Heo 6 xoAHMon jiMTepaTypbi. 
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Ilocjie yqpe>K/j;eHHn CjioBau,KOH AnaAeMHH nayn b 1953 r. ijeHTpoM doTaiiHnecKnx 
wccjieAOBaHHi'r b CjioBaKHH cTaji bxoahiahh b ee cncTeMy n ocnoBamibiH b tom we roAy 
EoTainnecKHH HHCTHTyT (Botanicky ustav SAV). Bo3rjiaBjineT HHCTHTyT b nacTonmee 
BpeMH H. Kojien (J. Kolek), ero 3aMecTHTejib h 3aBeAyH>mHH otacjiom reodoTaHHKH— 
H. MnxaJiKO (J. Michalko). 

OTfleJIOM CHCTeMaTHKH BHCUIHX paCTCHHH HHCTHTyTa pyKOBOAHT H. OyTaK (J. Futak). 

ripn OTAejie HMeeTCH repdapnii (okojio 100 000 jihctob), npeACTaBjmiomHH (Jrnopy Cjio¬ 
BaKHH, Ajibn, BajinaH h ITepeAneH A3hh. OcHOBHbie yciiJiHH coTpyAHHKOB, HanmiaH 
c 1955 r., cocpeAOTOHeHfci Ha noAroTOBKe ccmhtomhoh «d>jiopbi CjioBaKHH». 3to — koji- 
jieKTHBHHH TpyA, ocHOBiiyio padoTy no ero cocTaBJieimio bhiiojiiihiot cjiOBaijKHe doTa- 
HHKH, HO B HOM npHHHMaiOT TBKWO ynaCTHe dOTailHKH H3 IIparH H pHAa 3apy6ewilbix CTpail 
(BeurpHH, Ilojibnia, r,H,P, Ahtjuih). Ilpn noAroTOBKe HCiioJib3yioTCH MaTepnajibi repda- 
pneB, HaxoAHHiiHXCH nan na TeppirropHH HCCP, Tan h 3a pydewoM (My3eii ecTecTB03nanHH 
b ByAaneniTe). 

CocTaBHrejiH 3Toro pyKOBOACTBa nonnMaioT bha HecKOJibKO ywe, neM aBTopti H3BecT- 
hoh Flora Europaea. Bo «<Pjiope CjioBaium» npHBOAHTCH kjiiohh ajih onpeAejiennH ce- 
MeiicTB, poaob h bhaob. fljiH icawAoro BHAa AaeTCH noApodnoe Mop^ojiornHecKoe onnca- 
Hne, xapaKTepncTHKa H3BecTiibix pa3iioBHAHOCTeH h $oj)M, coodnjaiOTCH Heo6xoAHMbie 
cBeACHHH no dnojiorHH, OKOJiorHH h <|)HTOAeiiojiorHH (npHMeHHTejibiio k ycjiOBHHM CjiOBa- 
khh). OnncaiiKH bhaob, BiiyrpHBHAOBbix TancoHOB, a Tanwe pncyiiKH CAeJianbi b dojib- 
muHCTBe cjiynaeB no MaTepnajiaM 113 CjioBaKHH. IIphboahtch TaKwe nepeneiib H3BecT- 
hhx MecTonaxowAeHHH (no $HToreorpa$HnecKHM paftoHUM) co ccujikoh na (JiaMHJiHK) 
KOJiJieKTopa hjih jiHTepaTypiibiii hctohiihk. JlnTepaTypHbie AaHHwe o pacnpocTpaneHHH 
bhaob, ony6jiHKOBannbie ao 1952 r., u,HTnpyiOTCH coKpaiAeHHo, no dndjiiiorpaiJmHecKOH 
cboakg H. cpyiana n K. ^oMima (Futak, Dorain, 1960). 

IlepBbiH, BBOAiibiii tom «Ojiopbi CjioBaKHii» («Flora Slovenska», 1966) coAepwiiT hoa- 
poOHfcie CBeAeimn no Mop^oJiornii n aiiaTOMHH pacTemiii c upeKpacnbTMH HjunocTpaijHHMH, 
pa3i>HCHeiiHe Bcex ynoTpedjiHCMbix b Kinire cnen,Hajibiibix TepMnnoB, c yna3aHHeM hx 
jiaTHHCKHX aKBHBajieHTOB (J. Dostal, J. Futak), H3Jioweiine npnHHTOH aBTopaMH nocjie- 
AOBaTejibHOCTH ceMeiicTB h bhciiihx thkcoiiob cocyAMCTbix pacTenmi (F. A. Novak), 
a Tanwe $HToreorpa$nnecKoe Aejiemie CjioBaKHH (J. Futak). 

BTopoii tom (1966) 3aKJiionacT b cc6e xapaKTepucTHKH nTepnAo$HTOB h rojioceMen- 
iibix. CocTaBHTejm — H. OyTan, M. HciinoBa (M. Jasicova) h E. CxHAJiaii (E. Schidlay). 
Bo BTopoM TOMe npnBeAeHbi 40 napT apeajiOB h 22 Tadjmubi. TpeTnii tom cAan b nenaTb. 
HeT coMnenHH, hto oto TmaTOJibiio noAroTaBJiiiBaeMoe n odcTomejibHoe pyKOBOACTBO 
3aiiMeT AocToiiHoe MecTo cpeAH coBpcMemibix jioKajibnbix «Ojiop» Boctohhoh EBponw. 

HapnAy c noAroTOBKoii «<t>jiopbi» npoBOAHTcn MoiiorpaifninecKan odpadoTKa iieKOTopbix 
ceMencTB (Daucaceae — A. Hlavacek), poAOB Oenanthe — (L. Bertova), Anthyllis — 
(M. Jasicova), Galium (K. Zahradnikova), Dianthus plumarius — (E. Kraetova); b ue- 
KOTopbix cjiynanx a^h pemeiinn npod.icM ciictcmbthkh ncnojib3yK)Tcn KapHOJiorHHecKne 
Aamibie. 

KpoMe tofo, OTAeji CHCTeMaTHKH npumiMaeT ynacTne b ocym;ecTBJieHHM Aayx MewAy- 
HapoAHbix nporpaMM no KapTJipoBaimio apeajiOB, npeAOCTaBjinn MaTepiiaji o pacnpo- 
cTpaneHHii pacTeHHii Ha TeppjiTopnn C.ioBaKHii. OA«a H3 iihx (koo pAHHau,Honnbiii u,eHTp 
b XejibcuiiKH) npeAycMaTpiiBacT cocTaBJienne aTJiaca pacTeiiHH eBponciicKon $Jiopbi 
(b rpaHHn,ax, npniinTbix ajih «Flora Europaea»). IlepBbiii tom otoio aTJiaca (Atlas Flo¬ 
rae Europaeae, 1972) Bbimeji b cbct. ^pyran nporpaMMa (KoopAHHaAiiomibiH u,eHTp 
b Bene) CTaBHT nepcA codoii 3aAany cocTaBHTb napTbi apeajiOB pacTennii CpeAneii EBponti 
b npHMoyro/ibiiHKe, 3aKjnoneiiHOM MewAy 45 h 55° c. in. h 6 h 19° b. a- ot rpniiBHna. IloKa 
onydjiHKOBan tojibko cnncon pacTennii, noAJiewanj,HX KapTHpoBannio (Liste der Gefass- 
pflanzen Mitteleuropas, 1967), h HanenaTanbi napTbi apeajiOB 10 bhaob pacTeiiHH. 

OcHOBHbie HanpaBJieHHH padoT oTAejia reodoTaHHKH HHCTHTyTa — Moiiorpa<f)HHecKoe 
H3yneiiHe pacTHTejibHocTii oTACJibiibix paiioiioB CjioBaKHH, KJiaccn(})HKaAiin h napTorpa- 
<J)HH paCTHTejIbTIOCTH. CjIOBaAKlie GoTaHHKH OnupaiOTCH B OCIIOBHOM Ha (J)HTOAeiIOJIOrH- 
necKyio MeroAnny BpayH-BjianKC, oAnano npHHHMaiOT necKojibKc» MOAH^HAnpoBaiiHUH 
ee BapnaHT, yAejinn, bcjica 3a P. Tiokcchom, dojibinee BmiMamio jioKaabiibiM BcpnuM 
BHAaM. H3 nncjia MOHorpa<jmii, ocBemaiomux pacTHTejii»HocTb tcx hjiii hhlix paiioHOB 
CjioBaKHH, cjieAyeT ynoMnnyTb TpyAM o pacTHTCJibiiocTH 3aropcKoii iiH3MennocTH MewAy 
p. MopaBoii h MajibiMii KapnaTaMH (Krippelova, Krippel, 1956), IIphthcckoh nii3Men- 
hocth (Berta, 1970), ropiioii odaacTii BnropjiaT (Michalko, 1957), KydnucHon Tojih (Gre¬ 
be nscikov h AP-» 1956). B pnAC padoT AaHa Monorpa^HnecKan xapaKTepncTHKa oTAeJib- 
hhx TnnoB pacTHTejibiiocTii hjiii (J)opMau,HH: 3a6oJioHeHii]JX Jiyron h nacTdiim; ^Kumoro 
ocTpoBa (Zahradnikova-Rosetzka, 1965; Krippelova, 1967), jiyroB Kohihakoh kotjiobhhh 
(Spanikova, 1971), AydoBbix jiecoB HiiTpHiicKoro ropnoro npnwa (Michalko, Dzatko, 
1965), pyAepajibHbix coodin;ecTB ropoAa Majiai^KH (Krippelova, 1972). 

B nocjieAHee BpeMH b OTAejie reodoTamiKii npoBOAHTcn HCCJieAOBaHne aY^obbix JiecoB 
KapnaT (AOMHiiaHTM — Quercus pubescens, Q. robur , Q. petraea) b nx cooTiiomeiiiiH caHa- 
jiorHHHMMH JiecaMii Apyrnx paiioiioB EBponm (J. Michalko), noiiMeHHHX JiecoB (aomii- 
naHTbi Populus nigra , P. alba , Salix fragilis , S. alba , Ulmus carpinifolia , U. laevis, Fra- 
xinus angustifolia , Alnus glutinosa) IIphthcckoh HH3MeHiiocTH (J. Berta), MOXOBoro 
nonpoBa cocHOBtix JiecoB b cbh3h c BbinciieiiHeM ero HHAHKau,HOHnoro 3iiaHenHH (A. Fek- 
jacova). Pha coTpyAunnoB 3annT H3yneHiieM pacTirrejibiiocTH Mewropnwx kotjiobhii (D. Ma¬ 
gic), KcepoTepMHon pacTHTejibiiocTii na AOJioMHTax h H3BecTHHKax (S. Maglocky)* cyn- 
AeccHH npndpewHOH pacTHTejibHocTii b AOJnme p. IIonpa;i; b Chhidcj^oh KOTJioBHHe (M. Za- 
liberova), ueHOHornn iiyroBbix coodmecTB CnHmcKoii kotjiobhiim (A. Spanikova), 
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BOflHoii pacTHTentHOCTH ^yHaftcKoft HH3MeHHOCTH (H. Suchova). IIpeACTaBJieHO b OTAejie 
h oaho H3 hoblix HanpaBjieHiift — HCCJiefloBaHHe cyKqeccuft pacTHTejibHOCTH Ha OTBajiax 
Me^Hbix h cyptMHHHx py^HHKOB (V. Banasova). 

Pa6oTH no KapTHpoBaHmo pacTHTejibHOCTH CjioBaKim 3anjiaHHpoBaHbi Ha ^jiHTejib- 
Hbifi nepnofl BpeMeHH. OcymecTBjiHTbcn ohh 6y^yT b Tpn 3Tana. IlepBbiH 3Tan — 3aBep- 
meHHe napTbi pacTHTejibHOCTH CjioBaKHH. KapTa b opnrHHaTie cocTaBjineTcn b Macnrrabe 
1 : 50 000, ho 6y^eT onybjiHKOBaHa b MacinTabe 1 : 200 000. CocTaBHTejiHMH hphhht 

npHHI^Hn HOKa3a BOCOTaHOBJieHlIOII eCTeCTBeHHOH (KopeHHoii) pacTHTejibHOCTH; BTopuH- 
Hbie (npoH3Bo,n;Hbie) pacTHTejibHHe coobiqecTBa h cejibcKoxo3HftcTBeiiHHe yroA*>H Ha stoh: 
KapTe He OTpanmHH. B Tex cjiynanx, nor^a y>Ke hcbo3mo>kho ycTaHOBHTb xapaKTep pa- 
CTHTejibHoro noKpona na MecTe coBpeMeHHHX KyjibTypunx 3eMejib, KapTa 6y^eT nona- 
3biBaTb HOTeHi^najibHyio pacTHTejibHOCTH (t. e. pacTiiTejibHocTb, KOTopaa AOJinma c(£op- 
MHpoBaTbca b cooTBeTCTByK)m,Hx MecTOobirraHHHX nocjie npeKpameHHH aHTponoreHiibix 
B03flencTBHH). OcHOBHbie noApa3jiejieHHH pacTHTejibHOCTH, 0Tpa>KaeMbie Ha KapTe, cob- 
na^aiOT npH6jiH3HTejibB0 c coio3aMH no cucTeMe BpayH-BjiaHKe, a b HeKOTopnx c:iy- 
nanx — c eAHHHijaMH bojiee hh3koto paHra (BnjioTb ao accoqHaijHft). HaMeneHo onybjin- 
KOBaTb KapTy h HOHCHHTejibHHft tokct k Hen b 1975 r. Ha ocHOBe sthx MaTepnajioB npeA- 
nojiaraeTCH TaKJKe cocTaBHTb b Macnrrabe 1 : 500 000 KapTy pacTHTejibHOCTH ajih Haqno- 
najibHoro reorpa^HnecKoro aTnaca. 

Ha BTopoM 3Tane HaMeneHO cocTaBjieHne n onyftjiiiKOBaiiHe jiOKajibHHX reoboTaiiH- 
aecKHX KapT, coAep>Kain;HX 5ojiee ASTajibHyio xapaKTepncTHKy pacTHTejibHOCTH (Hanpn- 
Mep, b Macnrrabe 1 : 50 000). B ocHOBe sthx KapT 6yAeT jiencaTb Apyroii npmmnn: noKa3 
coBpeMeHHoft ecTecTBeHHoft h KyabTypHoft pacTHTejibHOCTH. OAHaKO cncTeMa AonoJiiiH- 
TejibHbix o6o3HaneHHH OyAeT AaBaTb npeACTaBjieHiie n o BoccTaHOBjieiiHOM KopeHHOM pa- 
CTHTeJIbHOM HOKpOBe. B CBH3H C TeM, HTO HepBblft 3TBH KapTHpOBaHHH npn6.IH/KaeTCH 
k 3aBepmeHHio, paboTH b stom HanpaBjieHiin yme HanaTH b iieKOTopnx paftoHax CjioBa- 
khh. Ha TpeTbeM 3Tane HaMeneno pa3pa6aTHBaTb hphhahhh ncnojib30BaHHH reoboTaiiH- 
necKHX KapT ahh HyjKA cejibCKoro, JiecHoro xo3nftcTBa h oxpaHH npnpoAH- 

CjioBan;KaH AKaAewiiH HayK H3AaeT >KypHaji «EnoJiorHH» («Biologia»), ero 6oTaHii- 
necKan cepnn bhxoaht neTupbMH BbrnycnaMii b toa- Eojiee KpynHbie paboTH nenaTaioTCH 
b cepnn «BHOJiorHHecKne TpyAH» («Biologicke prace»). HenoTopne MOHorpa<J)Hii no pa- 
CTHTejibHocTH CjioBaKHH bhxoaht b cepnn «P acTHTejibHOCTb HCCP, cep. B» («Vegetace 
CSSR, ser. B»); b Heft, KpoMe yme ynoMHHyToft pa5oTH H. EepTH (Berta, 1970), onybjm- 
KOBaHa MOHorpa$HH 3. XaAana (Chadac, 1970) o pacTHTejibHOCTH H3BecTHHKOBoro Mac- 
CHBa BejiaHCKHX TaTp. 

flajKe KpaTKHft h AaJieKo He nojiHbift o53op BHnojmeHiiHX paboT y5eAHTejibHO nona- 
3HBaeT, hto 3a cpaBHHTejibHO He5ojibmoft 20-jieTHiiii nepnoA, npomeAnmii nocjie ynpe>K- 
A©hhh CjiOBaijKoft AKaAeMHH Hayn h o6pa30BaHHH b ee cncTeMe BoTaHimecKoro hhcth- 
TyTa, b CjioBaKHH nmpoKo pa 3 BepHyjincb $jiopncTH i iecKHe h reoboTaHnnecKne nccjieAO- 
BaHHH. BjiaroAapa pa3Hoo6pa3Hio <|)opM pejibe$a n pacTHTejibHOCTH, cBoeo6pa3iioMy 
nojiojKeHHio na cTHKe p«Aa Ba>KHHx doTaHiiKO-reorpa^iinecKHX py6e>Keft, ftoraTCTBy 
$jiopH, cjio>KeHHoft BecbMa pa3HopoAHHMH reHeTHnecKiiMH ajieMeHTaMH, CjioBaKHH npeA- 
CTaBjiaeT oneHb HHTepecnHft obKCKT ahh boTaHHnecKHx uccjieAOBaHHft. PaftoTH 5ojib- 
mHHCTBa cjioBaiiiKHX 6oTaHHKOB OTJiHHaeT bhcokhh MeTOAHHecKHft h TeopeTHHecKnft ypo- 
BeHb, TmaTejibHOCTb c6opa h o6pa6oTKii MaTepnajia. Pe3yjibTaTH hx HccjieAOBaHnft bh¬ 
xoaht AaneKO 3a pecnyO.THKaHCKiie paMKH, ohh oneiib bb^kiih ahh noHHMaHHH HCTopnii 
(J)jiopH h pacTHTejibHOCTH EBpa3Hii, o6hi;hx 3aKOHOMepHocTeft cTpyKTypn, pacnpeAeHeiiHH 
H AHHaMIIKH paCTHTeJIbllOTO HOKpOBa. 

JIHTEPATYPA 

Atlas Florae Europaeae. (1972). Distribution of vascular plants in Europe. 1. Pte- 
ridophyta. Edited by Jaakko Jalas and Juha Suominen. — Berdau F. (1890). Flora 
Tatr, Pienin i Beskidu zachodniego. — Berta J. (1970). v Pflanzengesellschaften 
und Bodenverhaltnisse der Slovakischen Theisebene. Vegetace CSSR, ser. B. — Cha¬ 
dac E. (1970). Die Pflanzengesellschaften des Tales «Dolina Siedmich Pramenov» 
n der Belaner Tatra. Vegetace CSSR, ser. B. — Clusius C. (1583). Rariorum ali¬ 
quot stirpium per Pannoniam, Austriam et vicinas quasdam provincias observatarum 
historia, quatuor libris expressa. — E n d 1 i c h e r St. (1830). Flora Posoniensis exhi- 
bens plantas circa Posonium sponte crescentes aut frequentius cultas, methodo naturali 
dispositas. — Flora Slovenska. I (1966), II (1966). Red. Jan Futak. — Futak J., 
K. D o m i n. (1960). Bibliografia k flore CSR. — Gre be nsciko v O., J. M i" 
chalk o, A. Hlavacek, K. Zahradnikova, D. Brillova. (1956)* 
Geobotanicky a floristicky nacrt Kubinskej Hole. — Holuby J. (1888). Flora 
des Trencsiner Comitates. — Horvatovsky St. (1774). Flora Tyrnaviensis indi- 
ena. Pars prima.— Krippelova T. (1967). Vegetacia Zitneho ostrova. Spolo- 
censtva pastvin a rekonstrukcia vegetacie. Biologicke prace, 13, 2. — Krippe- 

o v a T. (1972). Ruderalne, spolocenstva mesta Malaciek. Biologicke prace, 18, 1.— 
Krippelova T.,E. Krippel. (1956).VegetacnepomeryZahoria.l.Viatepiesky.— 
L i s t e der Gefasspflanzen Mitteleuropas. (1967). — Lumnitzer St. (1791). Flora 
posoniensis exhibens plantas circa posonium sponte crescentes secundum systema se- 
xuale Linnaeanum digestas. — Michalko J. (1957). Geobotanicke pomery Poho- 
ria Vihorlatu. — Michalko J., M. Dzatko. (1965). Fitocenologicka a eco- 
logicka charakteristika rastlinnycli spolocenstiev lesa Dubnik pri Seredi. Biologicke 


1572 



prace, 11, 5. — Reuss G. (1853). Kvetna slovenska cili opis vsech jevnosnubnych 
na Slovensku divorostaucich a mnohych zahradnich zrostlin podle saustavy De Candolle- 
ovy. — Spanicova A. (1971). Fytocenologicka studia luk juhozapadnej casti 
Kosickej kotliny. Biologicke prace, 27, 2. - Wahlenberg G. (1814). Flora Gar- 
patorum principalium exhibens plantas in montibus carpaticus inter flumina Waagu- 
met Dunajets eorumque ramos cervam et Popradum crescentes. — Zahradnikova- 
Rosetzka K. (1965). Geobotanicka charakteristika slatinnj'ch luk a pasenkov 
(Molinion Koch, 1926) na Zitnom ostrove. Biologicke prace, 11, 5. 

77. JI, r opnaKoecKuu 


HHCTHTyT 3KOJIOrHH paCTeHHft H >KHBOTHHX 
YpajibCKoro Hay^Horo neHTpa 
AKa«eMHH HayK GGGP, 

GBepflJIOBCK. 


(IIojiyHeHO 6 IV 1973). 



TOM 58 EOTAHmECKm MYPHAJ1 1973 , M 10 


XPOHHKA 


yflK 727.65 : 378.4 (571.16) 

B TEPBAPHH HMEHH n. H. KPblJIOBA IIPH TOMCKOM yHHBEPCHTETE 

A. V. P O L O Z H I Y. IN THE P. N. KRYLOV HERBARIUM AT THE TOMSK UNIVERSITY 

B cbh3h c penienHHMH ceKium XHMHKO-TexHOJioriiqecKiix h 6nojiorHqecKMX Hayn 
Ilpe3HAHyMa AH CCCP (1971) h HayqHoro coBeTa no npoOjieMe «BnojiornqecKHe ochobm 
pan,nonaj[biioro ncnojib30BaHHH n oxpaHEi pacTHTejibnoro Mnpa» (1972) o nepciieKTHBax 
pa3BHTHH cncTeMaTHKH pacTeimn b CCCP n 3aAanax hoatotobkh KaflpOB b 3toh oOjiacTH 
npeffCTaBJineT inrrepec unt^opMaiuiH o coctohhhh ii AeHTejibnocTH KpynHEix rep6apneB 
Kan 6a3ti /urn pa3BHTHH HCCJieAOBaTejibCKoii pa6oTti n noAroTOBKH KaApoB no cncTeMaTHKe 
n <}>.JiopHCTHKe. K qncjiy Tanux rep6apneB othochtch repOapmi hm. II. H. KpujioBa npn 
Tomckom ymiBepcHTeTe. 


KpaTKUH HCTOpHH B03HHKH0B6HHH II pa3BHTHH 

TepSapiin hm. II. H. Kpbuiosa 

rep6apnii npn Tomckom y hhbc pCHTGTe ocHOBaH II. H. KpbuioBtiM b 1885 r., ein,e a<> 
OTKpuTHH yiiHBopcHTeTa. C nepBEiA JieT CBoero cymecTBOBamiH on pa3BHBajicH no cTporo 
npoAyManHOMy njiany. 

KpbuioBbiM 6 eiji pa3pa6oTaH opHrmiajibiihui cnoco6 xpaneiinH n o$opMjiennH KOJiJieK- 
Ahh pacTennii: rim ochobhux Ko.iJieKAHH Bee pacTennn MOHTHpyiOTCH Ha oahothhhoh 
6yMare cTanAapTiioro pa3Mepa n yKJiaAWBaiOTCH b KapTOHiiue kopoOkh onpeAejieniiOH 
KoncTpyKAHii. Bmji pa3pa6oTan n npniinT eAinihiH Tnn BTHKeTnpoBaHHH KOJiJieKAMW (onpe- 
AejiemiaH $opMu n pa3Mep 3 thkgtok na jihagboii cTopone KopoOoK, HaBecHbix npjiuqKOB 
n 3THKeTOK ajih Ka>KAoro rep6apHoio jincTa). 3 th npaBHjia CTporo co6jiioAajiHCb n b AaJib- 
HeiimeM, npn oiJjopmjighhh Bcex ochobhmx OTAejiOB Tep6apHH. npHHHTHH b Tep6apHH 
Tomckoto ymiBopcHTeTa nop«AOK xpaiiemiH kojijigkaiih oGecnenHBaeT hx xopoaiyio co- 
xpaHHOCTb, 6bicTpoTy h yAoGcTBo nojib30BamiH h ocTeTHKy, Heo6xoAHMyio b My3eii- 
HOM ReJIC. 

B rep6apnn Tomckoco ynHBGpcuTCTa 6biJia co3Aana ncpBan lia pyccKOM nabine (Jjjio- 
pHCTHnecKan CBOAKa no oOmiipnoMy paiiony CnOnpn — «Ojiopa Ajrran' h Tomckoh ry- 
6 epHHH». Ilo3AHee KpbuioB npucTynuji c noMombio cbohx yqemiKOB h iiomoiaiimkob k co- 
3AaHHio MiioroTOMHoro Kamrrajibnoro TpyAa «Ojiopbi 3anaAnon Cn6npH». 

B PcpOapiin Tomckoto yHHBopcHTCTa 6bma co3AaHa cboh OoTanHqGCKaw uiKOJia. 
K Heii otiiochtch TaKHe Kpynnwe cneAHajiHCTti, KaK B. B. PeBepAaTTO, JI. II. CeprneB- 
CKan, K. A. CooonGBCKan, A. B. KyMimoBa, JI. B. IIIyMHjioBa h Apyrnc, Biiecmne 3 iia- 
qHTejibHbiii BKJiaA b paiiBHTHe 6oTaHHqecKoii Haynn. 

C 1932 r., nocjie cMepTH Q. H. KpbuioBa, 3aBeAOBaHHe Tep6apHeM 6hjio bo 3 jio>kgho 
Ha ero OjiMwaninyio yqoHHijy h noMommmy JI* II* CeprHeBCKyio. 

JI. n. CepnieBCKan b TGqGHHG 39 JieT (1932—1970) HenpepwBHO B03rjiaBJiHJia Tep6a- 
pHH hm. II. H. KpbuioBa. Ee caMOOTBGpjKGinibiH TpyA, rjiy6oKHe 3iiaHHH no <}>Jiope Ch6hph, 
HCKjnoqHTejibHtie cnocoGnocTH k hereunto rep6apnoro Ae.ua cnocoOcTBOBajiH TOMy, hto 
rep6apHii hm. n. H. KptuiOBa Bi.ipoc ao ypoBiin Kpynnoro Hayqiioro yqp6>KA6HHH. 

repGapHH 3aHHMaeT 4 3ajia, oOiagh njiomaAbio 300 m 2 b rjiaBHOM Kopnyce yunBepcH- 
TeTa. Ero kojijigkahh noApa3AejieHbi na 12 otagjiob h pa3M6mai0TCH b 55 thhobeix mna^ax. 
06t>gm KOJiJieKAHH k 1970 r. aoctiit 400 000 rep6apiibix jihctob. Beijih co3AaHti (J)jiopn- 
cTHqecKHo h reorpa(})HqecKHe napTOTCKH, Aaromne Aemibie MaTepHajiw ajih cocTaBJieHHH 
«Ojiop» h KapTHpoBaHHH apeajioB. BnOjinoTeKa TepOapiiH, coAepwaman MHorne KjiaccH- 
qecKHe TpyAti — Jlminen, flenaHAOJuiH, 3nrjiepa, Byaccbe, TMejiHua, Ilajuiaca, aTJiacbi 
pHcynKOB pacTenHH k TpyAaM Ilajuiaca h JleAeOypa h Apyme AeHHtie h peAKHe H3AaHHH, 
CHCTeMaTnqecKH nonojuinjiacb OTeqecTBeHiion n HnocTpaiiHoii jiHTepaTypoii. 

CeprweBCKOH 6eijio 3aBepmeHO H3Aaime 12-tomhoh «Ojiopbi 3anaAHOH Ch6hph» h co- 
6paiibi oOumpubie MaTepnajibi no 3a6aiiKajibio. 2 BbinycKa «Ojiopti 3a6aiiKajibH» eio 6buin 
HaneqaTaiiH, a 2 cjieAyiomHe' cAanw b H3AaTejibCTBO (Bbinum b cBeT yjne nocjie CMepTH 
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aBTopa). KojuieKTHBOM aBTOpoB bo rjiaBe c B. B. PeBepAarro npoAOJunajiacb paOoTa no 
({wiopucTHqecKOMy H3yqeHHio npHeHncencKoii Cn6npH n h 3 A^hhk> «Ojiopu KpacHOHp- 
CKoro Kpan». 


Pa 3 BHTne repfiapiiH hm. II. H. KpbiJiosa 3 a nocjieAirae 10 jieT 

IIpeACTaBjiHeT HHTepec npocjieAHTb pa3BHTne Tep6apHH hm. n. H. KpbuiOBa 3 a no- 
cjieAnee AecHTHJieTHe. 

M 3 noKa3aTejiei pa3BHTHH TepOapneB ocHOBHoe 3naqeHHe hmoiot pocT KOJiJieKijHH 
h HayHHan n,eHHOCTb bhobb nocTynaiomHX MaTepnajiOB (113 MajiOH3yqeHHbix, TpyAnoAO- 
CTynHBix panoHOB, no OTcyTCTByiomHM b KOJiJieKn,HHX BHAaM, peAKHM BHAaM h t. a*)* 

B CBH3H c OTKpuTneM b 1968 r. HayqHO-nccJieAOBaTejibCKoro imcTHTyTa OHOJiorHH 
h 6 ho(J)H 3 hkh npn Tomckom yiiHBepCHTeTO h Asyx OoTaHnqecKHX JiaOopaTopiiH b ero cociaBe 
(jia6opaTopnH (J)jiopbi h pacTHTejibHbix pecypcoB h jia6opaTOpHH reo6oTanHKH) pe3K0 
yBejiH^HJincb MacmTa6bi 3KcneAHn,HOHiibix HCCJieAOBaiiHn, iipoboahmhx 6 oTannKaMH Tom- 
cKoro yHHBepcHTeTa. 3KcneAnn,HH, oxBaTbiBaromne Majion3yqenHbie ropntie n bhcoko- 
ropnbie paiiOHu TyBti, 3anaAHoro Canna, AjiTan, AOCTaBJimoT b rep6apHH BwcoKOKaqecT- 
BeHHbie h n,enHbie b nayqHOM oTiiomeiiHii MaTepnajibi. 06 moh kojuiokuhrmh c repOapHHMn 
KanaAw, flaunn, PyMbiHHH, Ohiijihhahh, HexocjiOBaKHH, Hhohhh h HeKOTopwx Apynix 
CTpaii, a Tan>Ke c HeKOTopbiMii repOapiiHMH BiiyTpH cTpan cnocotfcTByeT nonojineHino 
o6mero OTAejia rep6apnn hm. n. H. KpbijiOBa. 

3a nocjioAHHe 10 JieT (oco6eimo 3a nocjieAHne 5 JieT) cymecTBenno nonojiHHjincb oc- 
HOBHtie OTAejiH rep6apHH (Ta6jl. 1). 


TAEJIHIJA 1 

Poct ochobheix KOJijieKii,HH rep6apnn HM. II. H. K p H JI o b a 

(1961—1971 IT.) 1 


OTjieji TepSapHH 

1961 r. 

1971 

V. 

KOJIHHeCTBO 

rep6apHbix 

JIHCTOB 

KOJIHHeCTBO 

BHflOB 

KOJIHHeCTBO 

repOapHbix 

JIHCTOB 

KOJIHHeCTBO 

BHtfOB 

3anaAHan CnOnpb . 

54500 

2850 

58852 

2981 

KpacHOHpcKHH Kpaii. 

30000 

He yqTeHO 

36016 

2014 

BocTOHHan CnOnpb. 

31000 

1950 

39819 

2253 

TyBa h MoHrojiHH. 

10000 

1690 

10900 

1750 

CpeAHHH A3HH . 

36200 

4870 

39041 

4900 

06upm repOapHH. 

52000 

13500 

56200 

14000 


Bo bcox 12 OTAOJiax TcpOapiiH hm. II. H. KpujioBa, KpoMe 6 nepeqHCJieimbix. hmo- 
iotch OTAejibi: apKTHqecKHii, TporinqecKHii, repOapnn mxob, rep6apnw jinnianaHKOB, yqe6- 
iiHii h AyfijieTHbin; b nacTonmee BpeMa HacqHTbiBaeTCH okojio 405 000 rep6apnbix jihc- 
tob. HecMOTpn na HHTeiiCHBHoe nonojnieiine Ay^JieTHoro oTAo.ia, KOjmqecTBO rep6apiiMX 
jihctob b neM yAep>KHBaeTCH na ypoBiie 100—102 tbichh, hto CBH3ano c CHCTeMaTHqecKHM 
Hcnojib30BaHHeM Ay^JieTiiHx MaTepuaaoB a^ih o6Mena h ineiJcKOH noMomH mhothm By- 
3aM h nayqHO-npOH3BOACTBeHHbiM opraHH3an,HHM CuOnpH. 

IIocTyn.icHHe hobmx MaTepnajiOB b kojijickahh TepOapHH hm. Tf. H. KphijioBa no ro- 
AaM noKa3ano b Ta6ji. 2. 


TAEJIHLJA 2 

IIocTynjieiiHe rep6apnax MaTepHajiOB (jihctob) 
b KOJijieKAHH Tep 6 apHH hm II. H. K p h ji o b a 
no r o a a m (1962—1972) 


roa 

11 3 3KcnejiH- 
HHii Tomckoto 
yHHBepcHTeTa 

no 

o6MeHy 

Bcero 

Ton 

H3 3KcneflH- 
unfi Tomckoto 
yHHBepcHTeTa 

no 

oGMeHy 

Bcero 

1962 

3903 

1988 

5891 

1968 

3556 

734 

4290 

1963 

5320 

1530 

6850 

1969 

6200 

681 

6881 

1964 

5000 

840 

5840 

1970 

4500 

868 

5368 

1965 

3088 

2544 

5632 

1971 

4200 

633 

4833 

1966 

4000 

2267 

6267 

1972 

7140 

2290 

9430 

1967 

3483 

1414 

4897 









Bcero 

50390 

15789 | 

| 66179 


1 Poct kojuickahh noicasan 3a nepnoA 1961—1971 rr., nocicojibny nocTymiBHiHe 
b 1972 r. MaTepHajibi eme ne HHcepnpoBaiibi b ocHOBnue kojuickahh. 
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Ha ocHOBe odpadoTKH bhobb nocTynimmiix MaTepnajioB no Teppmopnii Cn6Hpn 
npoBOAMjiocb nonojmeHne (J)jiopHCTnqecKnx napTOTen no OTAejiaM. OjiopncTnqecKne nap- 
TOTeKn b n,ejiOM BKJiionaiOT b HacTonmee BpeMH cBbirne 1 000 000 KapToqen. 

B 1972 r. BnepBbie b TepdapHii hm. n. H. KpbiJioBa npoBefteHa HHBeHTapH 3 ai*HH 
TnnoBoro MaTepnajia. BtincHeHO, hto b rep6apmi xpamiTcn thhoboh MaTepnaJi (rojio- 
THnbi, hjotihiu, cnHTnnbi) no 149 bhabm, onncaHHbiM b ochobiiom h3 Cn6npn. CocTaBjiena 
KHnra yqeTa telhob, xpaiiHmnxcH b TepdapHH hm. II. H. KpbiJioBa, c ynasaHneM h3A3hhh t 
r^e bha ony6jiiiKOBaH, MecTa ero b cncTeMe n npn3HaKOB otahhhh ot 6jih3Kjix bhaob. 
Hanaia padoTa no coaAaHHio KOAAeKijHH ceMHH AHKopacTymnx bhaob. 

Bn6jinoTeKa rep6apnH hm. H. H. KpbiJioBa coAepnaiT b HacTonmee BpeMH cBbime 
11 000 ii3AaHHii. 3a nocAeAHiie toam OHa nojiynnjia xopomee nonojmeHHe b BHAe n,eHHon 
6n6jmoTeKH B. B. PeBepAaTTo (6ojiee 800 tomob), nepeAaHHon no ero 3aBemaHHio b Aap 
repdapino, a TaK/Ke pHAa Aeimtix H3AaHiiii (106 tomob), nepeAaHHtix HayqHOH dndAHOTe- 
koh ToMCKoro yHHBepcHTeTa (b hx qncjie Boissier, Flora orientalis; Hooker, The flora 
of British India; Hegi. Illustrierte Flora von Mittel-Europa; Hulten, Flora of Alaska 
and Jukon h Ap-)- EiidAHOTena repdapHH eweroAno nonojiHHeTCH hoboh OTeqecTBeHHOH 
h HHocTpaHHon cneu,HajiLHOH jiHTepaTypoH (rAaBiibiM o6pa30M b nopHAKe odMeHa). B Tep- 
dapnn cym;ecTByeT h co BpeMeHeM coBepmeHCTByeTcn cncTeMa KaTajioroB jinrepaTypH. 
HMeioTcn KaTajiorn: no aBTopaM, cHCTeMaTHqecKiiii naTajior, naTajior no Ha3BaHHHM pa- 
cTeHim, no pncyHKaM pacTeunn, naTajior aBTOpeijjepaTOB h ap* 

Co3AaTejiHMH Tepdapna b Tomckom yHHBepcHTeTe — II. H. KptiAOBHM n JI. II. Cep- 
rHeBCKoii — 6eijih BBeAeHH h ao chx nop codAiOAaioTCH cTporne npaBHJia nojib 30 BaHiiH 
KOJijieKn,HHMH. PadoTaiomne b repdapnn doTamiKii, nan MecTHEie, Tan h HHoropOAHne, 
nojib3yiOTCH KOJiJieKijHflMH toabko qepe3 jiadopaHTa hah HayqHoro coTpyAHHKa Tepda- 
PHH, B o6H3aHHOCTb KOTOpOTO BXOAHT KOHTpOAb He TOJIbKO 3a COXpaHHOCTbK) paCTeHHH, 
ho h HpaBHjibHOCTbio yKAaAKii b Kopodny. BnepBbie npne3>KaiomHM aah padoTH b Tepda- 
pnn BbiAaioTCH «IIpaBnAa padoTH c KOAAeKii,HHMH n noAb30BaHHH 6h6ahot6koh b Tepda- 
pHH IIM. n. H. KpEIAOBa». 


HayHHo-nccjieAOBaTejibCKaH nen TejibHocTb repdapnn hm. II. H. Kpbijiosa 

b HacTOHm.ee BpeMH 

Ha npOTHHiemiH mhothx jieT co 3 AaAacb TecHan nayqnaH CBH3b b AoaTeAbHOCTH Tep- 
6apnH ToMCKoro yHHBepcHTe r ra h n,eHTpaAbHoro repdapnn Hamen cTpaHM — repdapnn 
hm. B. JI. KoMapoBa npn BoTanHqecKOM HHCTHTyTe AH CCCP. 

ToMCKHe 6oTaHHKH lie TOJIbKO cHCTeMaTHqecKii nocemann h nocemaioT doTaunnecKiin 
AeHTp b .JlennHrpaAe am padoTH c KonneKAHHMH h JiHTepaTypoH, ho h BcerAa 6e30TKa3iia 
nojiyqaiOT KOHcynbTau,HH ot BhicoKOKBanH(J)HAHpoBaHHbix cnen,HaAHCTOB. 3a nocneAnee 
BpeMH cBH3b repdapnn hm. n. H. KptinoBa c TepdapneM BHH AH CCCP eme ycnjiiuiacb 
dnaroAapn TOMy, hto TpyA peAaKTopa ochobhoh padoTH, KOTOpan H3AaeTCH b HacTonmee 
BpeMH fepdapneM Tomckoto yHHBepcHTeTa, — «(Pnophi KpacHonpcKoro Kpan», coraa- 
chach B3HTb Ha ce6n C. K. HepenaHOB. 

OcHOBHbie TeMbi, no KOToptoi npOBOAHTCH b HacTonmee BpeMH padoTa b repdapnn 
hm. II. H. KptiAOBa, — 3 to H3 yqeHne $AOpri KpacHonpcKoro Kpan n KapTHpOBanne 
apeaAOB AeKapcTBeHHtix pacTeunn Ha TeppHTOpnn Cudiipn, noAroTOBKa cooTBeTCTByiomHX 
H3AainiH. 

B 1971 r. BbimeA b cbct BtinycK 5, qacTb 2 «Oaopei KpacHonpcKoro Kpan» (ceM. Be- 
tulaceae — Amaranthaceae) , CAeAyiomnn BEinycK (ceM. Portulacaceae — Menispermaceae) 
HaxoAHTCH b neqaTn; b 1973 r. cash b H3AaTeAbCTBO eme oahii BbinycK (ceM. Papavera- 
ceae — Crassulaceae). 

B HacTonmee BpeMH am «OAOpti KpacnonpcKoro Kpan» 3aKaHqHBaeTC h odpadoTKa 
ceMencTBa po3on;BeTHbix, odpadaTHBaioTcn 30HTiiqHbie, MOAoqaiiHEie, (j)HaAKOBtie, dypaq- 
HHKOBbie, HOpHqHIlKOBbie. 

KapTHpOBaHHe apeaAOB AOKapCTBeHHEix h nepcneKTHBiibix ajih mcahahhei pacTemiii 
npOBOAHTCH tomckhmh 6oTaHHKaxiH c yqacTiieM rpynnti doTaHHKOB JleHHHrpaACKoro 
yHHBepcHTeTa h Bcecoio3Horo HiicTHTyTa AenapcTBeHiibix pacTeHHH, ocymecTBAHeTcn 
doAbman KOMnAeKCHan padoTa no cocTaBAeHHio «ATAaca apeaAOB h pecypcoB AenapcT- 
BeHHbix pacTeHiiii CCCP» hoa odni;HM pyKOBOACTBOM npo(J>. A. H. ToAMaqeBa. Ha da3e 
ToMCKoro TepdapHH hpoboahtch TaKJKe padoTEi no BbiHBAeniiio pecypcoB AeKapcTBeHHbix 
pacTeHHH CndH])H h no H3yqennio pacTHTeabHOCTH noiiM KpynHEix cndnpcKHX pen; hc- 
noAHHTeAHMH hbahiotch b ochobhom coTpyAHHKii doTaHHqecKHX AadopaTopHH HHH dHO- 
AOTHH 11 dnO(J)H3HKH C yqaCTHCM COTpyAHHKOB TepdapiIH H Ka(J)eApbI dOTaHHKH ToMCKoro 
yHHBepcHTeTa. 

B cbh3h c 3KcneAnn;HOHHbiM H3yqeHneM pecypcoB AeKapcTBeHHoro pacTHTeAbHoro 
cbipbH na TeppiiTopHH TyBM nana haHB aioTCH h odpadaTUBaiOTCH MaTepnaAti no $Aope 
TyBU. 

KpoMe doTaiiHKOB Tomckoto yHHBepcHTeTa, b repdapnn hm. II. H. KptiAOBa emeroAHO 
padoTaeT ot 25 ao 30 qeAOBeK no TenaM, cBH3aHHbiM c ii3yqenneM (JiAOpu h pacTHTeAbiiocTH 
ClldHpiI. 3tO TAaBHElM 00pa30M COTpyAHHKH By30B II aKaAOMIiqeCKHX HHCTHTyTOB CHdnpH 
H3 HoBocndHpcKa, KpacHonpcKa, OMCKa, HpKyTCKa, HnyTCKa, yAaH-YA3, peme 113 
Mockbh, JleHHiirpaAa n Apyrnx ropOAOB CCCP. 
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TepSapim hm. II. H. Kpbijiosa Kan yneSHan 6 a 3 a 

rep6apnH ToMCKoro yHHBepcHTeTa napHAy co cboiimii HayqHMMii 3 aAaqaMH cjiywiiT 
«a3oii ajih noAroTOBKH KaApOB 6oTamiKOB. Peryjinpuo nonojiHHeMbiii yqe6nuii oTAeji 
rep6apHH o6ecneHHBaeT AeMOHCTpan,HOHHbiM MaTepnajiOM Bee GoTaHnqecKiie Kypcbi (Mop- 
4>ojioniH, cucTeMaTHKa, SKOJiornH pacTeHHii, 6oTamiqecKaH reorpa<}>HH, cnen,HajibHue 
Kypcu). H 3 AY^JieTHoro OTAejia, no 3aflBKaM npenoAaBaTejieii, BbiAaiOTCH pacTemra ajih 
npaKTnqecKHX 3aHHTnn. 

CTyAGHTbi 6 nojioro-noqBeHnoro (JmKyjibTeTa 3 HaKOMHTCH jinqHo c KOJiJieKii,HHMH 
Tep 6 apHH n nocemaiOT TeMaTHqecmie ancKypcHH, oprami 3 yeMue Pep 6 apneM. Ho oco- 
6 eHiio 6 ojibmyio pojib rep 6 apiiH nrpaeT b opraHH3aijHH caMOCTOHTe.ibHOH nccjieAOBaTejib- 
cKoii pa 6 oTbi cTyAenroB, cneAiiajiH3HpyiomHxcH no Ka$eApe SoTamiKH. GryAeHTbi nocjie 
2-ro nypca (a HeKOTopue n paHbme) HaqnHaiOT pa 6 oTaTb n rep 6 apnn, noAroTaBJiHBaiOTCH 
k yqacTHio b 3KcneAHn;nHx. Bo 3 Bpam;aHCb H3 3 KcneAnn,HH co cbohmh MaTepnaJiaMn, ohh 
CT aHOBHTCH y>Ke nocTOHHHbiMH coTpyAmmaMH Tep 6 apHH. 3Aecb ohh BcerAa o 6 ecneqeHbi 
KOHcyjibTaAiiHMn h cneijHajibHOH jimepaTypon. Ha 6 a 3 e rep 6 apna buhojihhiotch Kyp- 
coBEie n AnnjioMHbie pa 6 oTM CTyAeHTOB- 6 oTaHHKOB. CTyAOHTbi cTapmnx KypcoB HepeAKO 
npHHHMaiOT yqacTne b pafioTax no HayqHon TeMaTHKe rep 6 apiiH, hbjihiotch coaBTopaMH 
cTaieii n HayqHo-nonyjinpHUx 6 pomiop. npn AflirrejibHOH pa 6 oie b Pep 6 apHir y hhx ycn- 
jiHBaeTCH HHTepec k Hayne,' ohh 6 jin>Ke 3HaK0MHTCH co cnoijHajibHon jimepaTypoH h npn- 
o 6 peTaK)T HaBbiKn nccJieAOBaTejm. 

Ha 6 a 3 e Tep 6 apHH hm. n. H. KpbijioBa BunojimnoT cboii pa 6 oTU acnnpaHTU. noA- 
roTaBJiHBaeMBie nan ajih Bcero yiiHBepcHTeTa n HHCTHTyTa, Tan h ajih Apyrnx By30B Ch- 
6 up ii. 

Hay^Ho-npocBeTHTejibHan pa6oTa Tepdapna 

rep 6 apnn hm. n. H. KpbijioBa npOBOAHT Taione 3HaqHTejibHyio nonyjiHpH 3 aTopcKyio 
h nayqHO-npocBeTHTejibHyH) pa 6 oTy. J \jih CTyAGHTOB mcahahhckiix ii neAarornqecKiix 
By30B, yqanjHxcH cejibCK0X03HHCTBeHHbix h (JmpMan.eBTHqecKnx hikoji, pa 6 oTHHKOB cejib- 
cKoro xo3HHCTBa, ameK, yqHTejieii h yqemiKOB CTapmnx KjiaccoB npoBOAHTCH sKCKypcHii 
no rep 6 apiiEO, 3HaKOMHmne c ero ncTopiien, 3 HaqeHHeM h coBpeMeimon A^BTejibHOCTbio. 
npOBOAHTCH TaKJKe TCMaTHHeCKIie JieKAHH-SKCKypCHH no TeMaM, CBH3aHHUM C H03HaHHeM 
pacTiiTejibHocTH Ch 6 hpii, nepcneKTiiBaMH Hcnojib30BaHiiH pacTirrejibHux pecypcoB h 3a- 
AaqaMii oxpamj pacTHTejibHbix 6 oraTCTB Ch 6 hph. 

B cbh3h c TeMaTHKon nonyjiHpHbix jieKn,HH b rep 6 apHH noAroTOBjieHEi cnen;HajibHbie 
AeMOHCTpan,HOHHbie kojuickahii: jieKapcTBeHHbie pacTemin, BaHmeiimHe KopMOBue TpaBU, 
copHtie h HAOBHTbie pacieHHH, TimnqHbie biiah BUcoKoropiioii (jjjiopu Ch 6 hph h AP- Ewe- 
toaho b rep 6 apiin npoBOAHTCH ot 50 ao 60 jieKAHH-aKCKypcHii. 

no MHoroqHCJieHHbiM npocb 6 aM cejibCK 0 xo 3 HHCTBeiiHUx opraHH3an,HH, jiecxo30B, 
anTeKoynpaBJieHHH, yqe 6 Hux 3aBeAeHiiii b Tep 6 apHH noAroTaBJiimaioTCH cneijHajibHue 
KOJIJieKAHH paCTeHHH C o 6 bHCHHTejIbllbIM TCKCTOM. 

rep 6 apnii hm. n. H. KpbijioBa nojib 3 yeTCH mnpOKOH H 3 BecTHOcTbio. Oh npHBJieKaeT 
Bceo 6 mee BHHMaHHe cbohm o6pa3u,OBUM hophakom, TmarejibiibiM 0 (J) 0 pMjieHHeM Kojuien- 
Ahh, xopomo OTpa 6 oTaHHon cHCTeMoii HH(j)opMan,HH, yAaqHUM pememieM MnorHX Bonpo- 
cob, KOTOpue npHHHTo OTHOCHTb k nayqHOH opraHHaamm TpyAa. 

HyacHbi jih rep6apnn b yHHBepcHTeTax? 

B daTbe A. K. CKBopijOBa h T. M. npocKypHKOBOH, ony 6 jinKOBaHHOH b «BoTamiqe- 
ckom >KypHajie» («N° 1, 1973 r.), 6 eiji noAHHT Bonpoc o tom, qTO b cbh3h c HaMeTHBmeiicH 
3a nocjieAHne toam TeHAeHAHeu k «nepeBepmHHHBanHio» b pa3BHTiin rep 6 apneB, HaxoAH- 
mHXCH b cncTeMe AKaAeMHH Hayn, no cpaBHeHHio c yHHBepcHTeTCKHMH repfiapHHMH, cy- 
mecTBOBaHne nocjie ahhx Hen,ejiecoo6pa3HO. B qacTHocTH, peqb hact o nepeAaqe Fep 6 a- 
Phh TamKeHTCKoro yHHBepciiTeTa MncTHTyTy 6 oTaHHKH AH y 36 eKCKOH CCP h npomo- 
3 HpyeTC« noAo 6 noe >Ke pememie b oTHomeHHH rep 6 apnq Tomckoio yHHBepcHTeTa. Mu 
npHAep>KHBaeMCH Apyroro MHemiH b 3tom Bonpoce h cqiiTaeM hcoOxoahmum ero ooocno- 

BaTb. 

B coBpeMeHHuii nepnoA, norAa yiiHBepcHTGTU npii3Banu HrpaTb pojib KpynHUX 
yqe 6 HO-HayqHUx AempoB, b qacTHocTH no 6 HOJiorHqecKHM nayKaM, Tep 6 apHH b yiiHBep- 
CHTeTax, noAroTaBJiHBaioin;HX naApbi b o 6 jiacTH cncTeMaTHKH pacTeHun, (Jijiophcthkii h 6 o- 
TaHHqecKOH reorpaij)HH, npHo 6 peTaioT oco 6 eHno Ba>KHoe 3iiaqeHne. Pep 6 apHHHe co3AaiOTCH 
b KopoTKHH cpoK, a 6e3 TepSapHH, AOCTHrmero AOCTaToqno BbicoKoro ypoBHH, HeB03M0>KH0 
Kan pa3BHTne cepbe3HUX nccjieAOBaHHH no BumenepeqiicjieHHbiM OTpacjiHM 6 oTaHHKn, 
TaK ii noAroTOBKa KaApOB. B cbh3h c 3thm noAroTOBKa KaApOB 6 oTaHHKOB B03M0>KHa tojibko 
b Tex oTHOCHTejibHO HeMHorHX ymiBepcuTeTax namen cTpaHU, KOTOpue hmciot KpynHue 
Tep 6 apnH. 

yHHBepcHTeTCKHe rep 6 apnn HMeioT HapHAy c HayqHbiMii cboh cneAHajibHue 3 aAaqn, 
KOTOpue Hejib3« HeAOon;eHHBaTb. B naApax cncTeMaTHKOB h $nopncTOB c Ka>KAMM toaom 
y Hac b cTpaHe omymaeTCH Bee 6 oJibmnn HeAOCTaTOK. 

Bujio BpeMH, norAa npenoAaBaTejni yHiiBepcmeTOB, Barpywemibie yqe 6 Hoii pa 6 oToii, 
HMeAH orpaHHqeHnue bo 3 mo>khoctii ajih bgaghhh nayqubix HccjieAOBaHHii. Ho Aa>ne b Te 
roAM 6 oTanHKH pHAa yHHBepcHTeTOB BHecjiH BecoMuii bkjiba a pa3BHTiie Haynn. B nacTOH- 
m;ee BpeMH Bee KpynHue yHHBepciiTeTU HMeioT npo 6 jieMiiue Jia 6 o])aTopHH h HayqHO-nc- 
cjieAOBaTejibcKne HHCTHTyTU, h sto — hhaokhuh nyTb h peBpai aghhh yHHBepc htctob 
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b yqeOiio-HayqHhie qeiiTpu. repGapnii cooTBeTCTByiomero ypoBHH npeACTaBJineT co6oh 
6oTannqecKHH HayqHO-HccJieAOBaTejibCKHii hhcthtyt b cHCTeMe yHHBepcnTeTa. 

MHTencHBHoe pa3BHTHG 3a nocjieAHHe roAH repfiapneB b anaAeMHqecKHX HHCTHTyTax 
HBjineTCfl xoponiHM noKa3aTGJieM HapacTaHHH TeMnoB 6oTaHHqecKHX HccjieAOBanHii b Ha- 
men cTpane. Ho 3 to coBceM He :maqHT, hto B03HHKaeT «nepeBepnmHHBaHHe», noAaBJie- 
HHe aKaAGMHq(iCKHMn rep6apnHMii yHHBepcHTeTCKHX rep6apweB. 

Tep6apHH MoryT HMeTb h necKOJibKO pa3JiHqHyio TeMaTnqecKyio nanpaBJieHHOCTb, 
qTO Bnojine nejiecoo6pa3iio. HanpHMep, b rep6apnnx 6oTaHnqecKHX caAOB, b oTjmque 
ot rep6apneB yHHBepcHTeTOB h 6oTaHiiqecKHX hhcthtytob AH, 3aiiHMaiomHxcH H 3 yqeHHeM 
AHKopacTymeii (Jwiopti a pacTmejibHOCTH, aojijkhm co3AaBaTbcn naH6ojiee 6oraTbie koji- 
jieKAHH KyjibTypHux pacTeHnii h HHTpOAyu,eiiTOB, OTBeqaiomne ocHOBHOMy HanpaBJieHHR) 
nx pa6oTbi. 

Pa3BHTne rep6apneB nan na 6a3e aKaAGMHqecKHx HHCTHTyTOB, TaK h na 6a3e Heno- 
Topbix yHHBepcHTeTOB npn ycTaHOBJieHHH MejKAy hhmh xopomnx KOiiTaKTOB, KOOpAHiiaAMii 
h B3anMonoMoiAn 6yAer, no-BHAHMOMy, b nan6ojibmen CTeneHH cnoco6cTBOBaTb pacrnii- 
peHHio it yrjiy6jieHHK) 6oTaHiiqecKnx HccjieAOBaimn h AeJiy noAroTOBKH 6oTaHnqecKHx 
KaApoB. 

Mto KacaeTCH Tepoapna ToMcnoro yHHBepcHTeTa, oh HMeeT oco6oe HCTopHqecKoe 
3HaqenHe nan rep6apHii nepBoro Cn6HpcKoro yiiHBepcHTeTa, nepBbifl HayqmaH u,eHTp 
n3yqenMH (J)jiopti h pacTHTOJibnocTH Ch6hph. 

TepoapHH hm. n. H. KpujiOBa nojib3yeTCH 3acjiy>KeHH0H H3BecTnocTbio nan yHHKajib- 
HEiii repoapHH. no nocTanoBKo rep6apnoro A^Jia, Kan 6 ujio OTMeqeHO Ha nocjieAHeM AGJie- 
raTCKOM 6oTaHnqecKOM cbe3Ae b 1969 r., Tep6apHH Tomckoto yHHBepcHTeTa 3aiiHMaeT 
oaho H3 nepBhix MecT cpeAH rep6apneB nameii cTpaHM. 

B 1975 r. McnojiHHTca 90 .ie t co BpeMeHH ocuoBaiiHH rep6apHH npn Tomckom ynHBep- 
cHTeTe. Mu naAeeMCH, 9 to Tep6apHH hm. n. H. KpbuiOBa, AOCT^rurnii 3 pejiocTH, 6yAeT 
h AaJibme pa3BHBaTbca, coBepmeiicTBOBaTbca h euje 6ojiee nojinoii.eHHO Mcnojib30BaTbCH 
KaK AJIfl pa3BPTTHH 6oTaiIHKM, TaK H A^H HOArOTOBKH KBAPOB fiOTaHHKOB. 

A . B. Tlojiooicuu ^ 

ToMCKHft (IIojiyqeHO 23 IV 1973). 

rocynapcTBeHHwft ynwBepcHTeT. 


HCnPABJIEHHE 
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M. KnjibAiouieBCKoro „B 3amHTy <}hriopHCTHqecKHx o6cne- 
AOBaHHH no KBaApaiaM“ b Ta6jiHije 1 (cTp. 521) no BHHe aB- 
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K ct. E. A. MnpocjiaBOBa h M. IT. }Knrap, CTp. 1408 







BfiV?;;*. v.v^V 


T a 6 ji h n a I 

BocKOBbie OTJio>KeHHH ua napy>Kiibix cTeiinax amiflepMajibiibix kjivtok jiiicTa y BJiaKOB 

a — BOCKOBHe OTJioweHHH Ha noBepxHocTw annnepMaJibHofl KJieTKH, pacnojioweHHofl na« Me3o<J)HJuioM 
(a6aKCHajibHaa CTopoHa) JiHCTa Leymus racemosus (Lam.) Tzvel.; cmpeAKauu nona3aHH OTnejibHbie CTep- 
>KeHbKH; yBeji. 9000; 6 — BocnoBbie OTJTOKeHHH ua anaKcnajibHoft nouepxnocTH jihctoboK miacTHHKH 
Poa annua L. (ynacTOK Ha« Me3o<J)HjiJio]vi); biiahbi noJiocH pa3paH%eHiia b pacnpeAejieHHH noBepxHOCT- 
Horo Bocna, npnypoHeHHbie k aHTHKJimiajibHbiM CTennaM; vBeji. 4300 
06o3HaneHUA k ma6A. I—IV: k — KyTHKyjia; kc — KyTHHH3npoBanHbift cJiofl; d — AennpHTU; ^ — ijeji- 
jnoji03HaH nacxb HJieTOHHofl oGojichikh; ce — cTepHceHbKH Bocna; nn — njiacTiiHKH Bocna; yna — ynacTOK 
noBepxHoCTH, pacnojio>KeHHbifi nap aHTHKjiHFiajibnofl CTfainofi 





T a 6 ji u n a II 

y^acTHH noBepxiiocTii JiiiCTOBoii iiji acTiiiiKii Poa annua L. 

njiacTHnnaTbie otjto>kghhh Bocna (Bpafi JiwcTa); VBeji. 18 000; 6 —- noBepxnocTb aiiHHGpMajibHbix 
KJieTOK aSawcHajibHofi CTopoiibi jiHCTa, pacnoJio>KeiiHbix iiaa /KiuiKaMii; yiwji. 27 000 



K CTp. 1409 



T a 6 ji n u a III 

IlonepeHHbie cpe3bi iiapyvKimii ctghkii KJiejKH anuflepMHca 3 JiaKOF. 

a — Hafl Me30$Hjiji0M aSaHCunjihifon cxupoHbi jmcTa Dactylis glomerata L.; yBeji. 40 000; 6 — Ha paHHHX 
CTaflHHX pa3BHTHH Leymvs racemosus (Lam.) Tzvel.; (JwKcaqiiH rjiyiapOBUM aJiBRemnoM h ocMHeM, koh- 
TpacTiipoBaHHe cbhhuom, 3ajiHBKa b 3iioh; yBeji. 24 000 



K cTp. 1409 



T a 6 jnm a IV 

rionepe^HtJH cpe3 KynmyjiLi HHJKHeii nacTH CTe6;m Leymus racemosus (Lam.) Tzvel. 

a — (J)HKcauHH rjiyTapoBHM ajiBjjernflOM c onpaCKOft ajiqHaHOBbiM chhhm, 3ajinBKa b anoH; yBeji. 58 000; 
0 — (J)HKcanna rjiyTapoBHM ajjpfleFHHOM, 3ajinBRa b 3nofj; yBeji. 88 000 


K ct. K). T. IlonoBa h C. E. mejinyHOBOH. CTp. 1516 



SKcnjiaHTaTM BepxymKH CTefijin Rubus idaeus L. b ontJTax c peryjiHTopaMii 

pocTa 

1 — BKcnjiaHTaT nocjie 4 jmeft KyjibTypbi Ha cpene c ayKCmiOM, nonCHennH b TencTe; 

2 — aKcnjiaHTaT nocjie 8 nneft KyjibTypbi Ha cpene c ayncuHOM, noHCHenwH b TencTe; 

3 — aHOMajibHoe pa3BHTne ancnjiaHTaTa Ha cpene c ayncHHOM; 4 — ancnjiaHTaT nocjie 

4 HHeii KyjibTypw Ha cpeae c rnGGepejuiOBott KiicJiOTOft; 


K crp. 1516 (npodojiMenue) 



— SKcnjiaHTaT nocjie 8 HHeii KyjibTypw Ha cpeae c rH66epejiJioBoii khcjiotoE; 
ancnjiaHTaT nocjie 20 jtfieft KyjibTypw Ha cpeae c rH66epejiJiOBoii KHCJiOToft; 
7 —ancnjiaHTaT nocjie 12 HHeft KyjibTypw Ha cpene c khhcthhom 




K ct. B. E. MocKajieBOH h 3. E. EpnHueBOH, CTp. 1521 



T a 6 j im a I 

1 — nonepenubifi cpe3 K.ieTOHiioii creiiKH Tpaxeiiflbi rniCT t^miiinw Larix dahurica Turcz.; 
o6ojiohkh oKpameiibi na neKTinibi, Biifliibi cjioh M, P, S,, .S 2 , »S 3 , OopoaaBHaTbifi cJioii W, 

2 — nonepe^Hbiii cpe3 qe;i;iiojio3HOi o BonoKua jniCTBenHimw noc.ie 5.5 nac. 6ncy.'ib(J)HTHOH 
Bapiui; CeTb MHKpO(J)H0pHriJI B MeHxhVieTOHHOM caoe; 3 — CCTb COeflHIIHTeJIbHblX MHKpo- 
(J)h6phjiji b Me>KKJieTHHKe nocJie 4.5 nac. 0ncyjib(J)iiTHOH iapnii; 4 — ajieKTpoHHonjiOTHbie 

cjioh Si u Ss b KJieTOHHofl CTeuhe Hejijnojio3iioro bo lOKHa noc.ne 6.5 nac. BapKH 



1 a o ji ii u a 11 

1 — njjOflOJibHbift cpe3 4ejijiiojio3iioro BOJiOKHa y Larix dahurica Turcz.; JiaMejiJinpHoe CTpoe- 

HHe H OpneHTaUIia MHKpO(})HC>pHJIJI B CJIOe S 2 , BHflHa CKOJIb>KeHHfl» B KJieTOHHOii CTeHKe; 

2 — arperauHn MHhpoct)H6pn. tji u HaSyxanne KJieTOHiioft CTeiihii BCJieflCTBHe rpyGoii npoMHBKH 
h cyniKH qejuiiojio3Horo BOJiOhna; 3 — TOHKoe jiamcjuinpHoe CTpoeHne CJioeB S t h S 3 btophh- 
Hoft CTeHKH 4eji;iiojio3Horo BOJiOKua; ocTaTKH cjioji P\ 4 — nonepe^HHii cpe3 JiHrHHHOBoro 
cnejieTa KJieTOHHoft ctchkh Tpaxeiiflbi; KOHueHTpnnecKoe pacnojio>KeHHe jiMrHMHOBbix nac- 

thi; h yBejnrcenne hx iijiothocth b6jih3h iiojiocth kjigtkh 
O 6 o 3 h a h e h h h k t a o ji h q a m I m II: M — MemKJieTOHHuft CJioii, P — nepBMHHaH 
CTeHKa, S l9 S 2 , S 3 — HapywHuft, cpeamiii h bh yTpeHHHH cjioh BTOpuHHoii ctchkh, W — 

CoponaBHaTbifi CJioii 




H3AATEJIBCTB0 «HAYKA» 

qEHTPAJILHAfl KOHTOPA «AKAAEMKHIII A» 

B MATA3HHAX « A K A,D( E M K H H r A » HMEIOTCH B IIPOflAJKE KHHFH: 

A6paMOB II. II. IlpoSjieMa 3iiAeMH3Ma y jiHCTOCTe6ejibHbix mxob. (KoMapoBcnne 
HTeHHH. Bun. 22). 1969. 55 CTp. 24 n. 

ApKTH^ecKaa ({)Jiopa CCCP. KpHTH^ecKHH oo3op cocj^hcthx pacTeHHH, BCTpe^aiomHxcfl 
b apKTnqecKHx paftoHax CCCP. Bun. 5. 1966. 208 CTp. 1 p. 17 k. 
Ba3njieBCKafl H. A. n AP* KpaTKaa ncTopna 6oTaHHKH. TpyAH MocKOBcnoro 
o6mecTBa ncnuTaTeneii npnpoAH. T. 31. 1968. 310 dp. 2 p. 09 k . 

BapAyHOB JI. B. JlncTOCTeSejibHbie mxh BocTO^Horo CaflHa. 1965. 160 CTp. 87 k. 
BapAyHOB JI. B. JlncTOCTeSejibHbie mxh noSepeJKnfi n rop CeBepHoro EaiiKajia. 
TpyAH Boctohho-ChOhpckoio <f)HJiHa;ia AH CCCP. Bbm. 42. Cepna 6nonorHHe- 
CKan. 1961. 120 dp. 68 k. 

Bn6jmorpa({)iiqecKiiH cnpaBOiHiiK k «EoTaHiiHecKOMy »ypHajiy». T. t. 41—50. 1956— 
1965 rr. 1969. 132 CTp. 68 k. 

EoTaHHHecKne MaTepiiajibi TepoapiiH EoTaHimecKoro HHCTHTyTa iim. B. JI. KoMapoBa. 
T. 20. 1960. 515 dp. 2 p. 60 k. 

T. 22. 1963. 341 CTp. 1 p. 67 k. 

Bacnjibjes B. H. Poa Empetrum. 1961. 132Jcip. 58 k. 

/(oMSpoBCKaa A. B. KoHcneKT (jjjiopu jinmaiiHDKOB MypMaHCKoii ofijiacTii u 
CeBepo-BocTO^Hofi Oiihjihhaiiii. 1970. 118 CTp. 72 k. 

3 an k ofl h*h k o b a T. II. ^efiAini — AeKopaTHBHbie KycTapHHKH. 1966. 140 crp. 83 k . 
Kjio6yKOBa-AjincoBa E. H. flnKopacTymne nojie3Hbie n BpeAHbie pacTeHiia 
BauiKiipiiu. T. 2. 1960. 247 CTp. 1 p. 

PacTHTejibHoe cwpbe. TpyAbi EoTanHaecKoro HHCTHTyTa hm. B. JI. KoMapoBa. Cepim V. 
Bun. 7. TaHHHAOHOCHbie pacTeHHH. BunycK nocBamaeTca 25-JieTHio cymecTBO- 
bbhhh OTAejia pacTHTejibHbix pecypcoB. 1961. 300 CTp. 1 p. 92 k. 

Bun. 9. PacTHTejibHOCTL h none3Hue pacTenna IleHTpantHUx Gann. 1961. 
398 CTp. 2 p. 54 k. 

Bun. 10. KaMeAeHocnue pacTeHHH (TparaKanTOBue acTparanu). H. 1. 1962. 
303 CTp. 1 p. 99 k. 

Bun. 11. KaMeAGHocHLie pacTeHHH. H. 2. 1963. 350 CTp. 2 p. 21 k. 

Bun. 12. TepneHOHAH h KVMapHHU. 1965. 197 CTp. 1 p. 45 k. 

Bun. 14. TpaBHHHCTue Ay6nni>Hue pacTeHHH. 1967. 119 CTp. 72 k. 

Bun. 15. PacTeHHH ceMeiicTBa 30hthhhlix — hctohhhkh SnonornnecKH aKTHB- 
hux BemecTB. 1968. 198 CTp. 1 p. 22 k. 

Cmhphob B. <l>. Hosbie copTa koctohkobux nyjibTyp, BbiBeAeiiHue b CCCP. 
Bhihhh, nepenma, cniiBa, anuaa, aOpnaoc, nepcnn. 1969. 261 CTp., 64 Ta6n. 
2 p. 40 k. 

Cokojiob M. II. BoTamiaecKue caAbi. Ochobm iix ycTpoilcTBa n njiamipoBKa. 1959. 

199 CTp., 7 bkji. 1 p. 42 k. 

CnncoK pacTemiii rep6apiia $jiopbi CCCP. 

T. 15. Bun. 85—88. 1963. 97 CTp. 54 k. 

T. 16. Bun. 89—94. 1966. 156 cip. 88 k. 


MJIH nOJiy^EHHH KHHr nO^TOtt 3 AH A3 hi IIPOC11M -HAIIPABJIXT b 7IO AffPECY: 

117463, MocKBa, MnnypEHCKHii npocneKT, 12, Mara3HH «Kmira—nonToii» 
HempaJiLHon KOHTopu «AKadeMKnma»; 

197110, JlemiHrpaA, neTpo3aBOACKaa yn., 7, MaraaHH «KHHra— iiohtoh» 
CeBepo-3anaAHOH KOHTopu «AKaAeMKHnra» 
hjih b OjiH^aiinme Mara3HHU «AnadeMKHU 2 a». 

AApeca Mara3HHOB «AKadeMKHuea»: 

480391, AjiMa-ATa, yn. OypMaiioBa, 91/97; 370005, Bany, yji. A>KanapnA3e, 13; 
320005, 3 H enponeTpoBCK, npocneKT ParapHHa, 24; 734001, /JymanGe, npocneKT 

JleHHHa, 95; 664033, HpKyTCK, 33, vji. JlepMOHTOBa, 303; 252030, KneB, yn. JlenHHa, 42; 
277012, KnmnHeB, yji. nymKHiia, 31; 443002, Kyu5bimeB, npocneKT JTenHHa, 2; 
192104, JleHHHrpaA, JlnTenHun npocneKT, 57; 199164, JleHUHrpaA, MeHAeneeBCKaa 
jihhhh, 1; 199004, JleHHHrpaA, 9 jmHHn, 16; 103009, MocKBa, yn. roptnoro, 8; 117312, 
MocKBa, yn. BaBnnoBa, 55/7; 630090, HoBOciifaipcK, AKaAeMropoAOK, Mopcnon npo¬ 
cneKT, 22; 630076, HoBOciiftiipcK, 91, KpacHun npocneKT, 51; 620151, Cbcpajiobck, 
yji. MaMEHa-CnGnpaKa, 137; 700029, TauiKeHT, yn. JleHHHa, 73; 700100, Taui- 

KeHT, yn. IIIoTa PycTaBenn, 43; 634050, Tomck, Ha6. peKH ymaiiKii, 18; 450075, y$a, 
KoMMyHHCTHnecKaa yn., 49; 450075, y({>a, npocneKT OKTa6pa, 129; 720001, <I)pyH 3 e, 
6yntBap flaepjKHHCKoro, 42; 310003, XapbKOB, y^HMCKHfi nep., 4/6. 
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